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BALL & ROLLER BEARINGS 


A PROMISE IS ONLY A PROMISE... PERFORMANCE IS HISTORY 


The Age of Selection 
is here 


Our times are marked by one vast advantage over the 


past—freedom of choice for the average person. 


A young man now has a hundred interesting careers 
to consider. His grandfather had ten, Many paths are 
open to the scientist, writer, teacher, athlete, business man, 
When we travel, we often choose between rail and bus and 
car and plane. Every last thing we buy is one of many of- 


fered. 


This is the Age of Selection. For advertising keeps us 
informed. Tells us the special benefits of this, the new 
features of that. Shows us how to build houses and how 
to make muffins. Explains why and where and when and 


how much, 


As we read we learn how to discriminate, to recognize 
worth, to be sure of value received. Before we buy a car 
or refrigerator or a can of beans, we know what it is and 
what it offers. Advertising teaches us how to live by this 


year’s rules, 


Read the advertisements in this magazine. They bring 
you up to date in this Age of Selection. 
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Triumphs, and Amazing New Inventions 


Dependable 
Refrigeration 


... A PRODUC 
ENGINEERING 


By R. M. Bolen 


Secretary, Popular Sciewoe Institte 


CTING a mechanical refrig- 
‘erator, the prospective buyer should 
Took first for dependability and sound- 
ness of mechanical design. More im- 

tant than size, shape, and price is the 

Fundamental engineering ski with which 

the refrigerating unit and cabinet have 

been designed and the supervision under 
which they are manufactured so as to 
insure the utmost in efficiency, service, 
and economy. Unless a refrigerator is 
constructed along sound engineering prit 
ciples, nothing else in its make-up can 
give it the perfect food-preserving quali 
that have, through the efforts of con- 
scientious ‘pioneer manufacturers in the 
field, become synonymous with the phrase 

“mechanical refrigeration.” 

‘Mechanical refrigerators now feature in- 
genious conveniences designed to aid the 
housewife, but the buyer first should make 
sure that these are combined with a care- 


fully constructed refrigerating unit and a 
heat-proof cabinet. 

‘One manufacturer ofa high-grade house- 
hold refrigerator, besides other conven- 
fences, has 


corporated sliding shelves 

‘of the cabinet. Being 
coupled with a dependable unit, these 
shelves aid in the preserving of foods 
since they make it easy to arrange dishes 
and other containers in such a way as to 
take full advantage of, the entire shelf 
area without, however, impeding the flow 


4 


Of chilled air from the refrigerating coils. 
Cardboard egg boxes, bulky and insa 
tary at best, are no longer necessary in 


fone refrigerator which has a wire egg rack 
conveniently placed under the shelves. 
With several makes of mechanical re- 
frigerators, ice water no longer requires 
ice. A touch of an easily cleaned nickel 
plated spigot gives a stream of cold, 


INSTITUTE BULLETINS 
Heating and Ventilating® 
Insulation in Building Con- 

struction® 
Advice on Installing Oil Heat 
List of Approved Tools 
List of Approved Radio Sets 
Approved Oil Burners 

* Starred bulletins 25 cents 


leyotabelear water: In ont retsgeato, 
‘these cooling units are built in, the only 
carward sig of iste pretence bel % 
movable faucet which can be easily turned 
Bac out of the way when notin we 

‘The provoking hunt for a bottle opener 
is ended tn the Home equipped with a re: 
{rigerator having a sturdy opencr cleverly 
incorporated Into the door latch, 

"To eliminate groping and hunting in 6+ 
frigerators unavoidably placed in dark 
Comers, several manufacturers have. 
plied the automatic closet light to their 
prodixt. When the door is opened, « Hight 
flashes on, illuminating every shelf, 

Now a housewife, wth bot hands laden 
with dishes, does not need a third hand 
To unlatch the refrigerator door. A foot 
operated door-opening lever athe, base 
of one 1082 refegerator docs the trick, 

Rubber trays that allow easy access to 
tightly frozen ice cubes are another feature 
Si oemy tetera tl roves genng 
ce. No thawing of ice in metal 
the reraltng dished se of 
the cubes, A cinple Grist of the Aextble 
ieny al te cope al es 

Tegetate drawers of racks are anoter 
festore that is nane oe lets standard coup 
ment on many refrigerators 
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FOR THE HOME OWNER 


Tue Booklets Contain Mach of the Informa- 
ton You Need i Bulag o Modernzing 


House Heating and Ventlat 
os 10,8 the most trom each 
Fnvested in heating equipment, b He how 
to plan. wisely and’ by supplying Tull" ets 
regarding ‘equipment, now available 

Tn this ‘Se-page booklet will be found de- 
scriptions of the various types of heating 
Systema, an outline of the advantages. and d 
‘advantages of each ‘under diferent conditions, 
together with pointers as to how to select the 
Kind most suitable for" your ced, “Also, n= 
‘structions are given on how 'o et the best 


ll bet 
i dollar 


entiation “and. summer cooling’ ate 
in thls. booklet” and 
showing varios 
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Every Man Out 
of a Job Can 
NOW GO INTO 


BUSINESS 
for HIMSELF! 


Write to Popular Science Monthly about 
ths lan wich puts you ilo yuan 


make money | taking sub 
Ei eet eal Neaty hall 
soe, te tea this an, goin 


yy to others aad 
ives yuu a feal 
avel all over a 
Tile up Rood. bank ac 
uses to.” Write ‘and ‘et the 

this ood ‘business plan. You 
brised’ "at the money "You ean 


PEGGY TELLS ALL 


ae 


ma L 


Sign and Send 
Popular Science Monthl 
Rt Fourth hecne Met Mork 


‘Tell we how T can make inane 
Sting’ Pope iene. Monthy 


LaTeR 


Sar mtn se earth 


| Nove.0" Now— 


ond whal 


| sifference! 


sonsersona | 


“Perspiry” weather... 
more “B.O." danger 


Tiutsz or diy when we're perpiing 
freely, how easy for “BLO.” (bad oder) 
+0 offend! Play sufe—bathe regularly with 
Lifebuoy. les bounciful, creamy lather pu- 
rifles and desdorize: pores— stops "B.O. 
‘Guards health by temoving germs from 
hands. ts pleasane, extracean scent Yan 
iahes as you rin 

Aids complexion 
“Great for the skin! 
Lifebuoy users. 
Quickly freshens 
dull complex 
fons to healthy 
radiance. Adopt 
Lifebuoy today. 
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Origin of Living Matter 
Remains Deep Seceet 


T sovtn like to ask a question or two 
sussested by your biological series: Why, if 
there were causes that. resulted ina tiny 
kof living jelly, did those causes cease 
to function afer that 
fone speck was created? 
Why" could not those 
causes produce a second 
speck of life? Will you 
five a fact or two to 
prove that man evolved 
from some lower form 
ol animal le? I evo- 
lution was once opera 
tive what would. stop 
it?” Surely during. the 
4,000 years of written 
history” there should be some manifestation 
of the evolutionary. tendency. Is there any 
evidence to show that One species crosses 
another to produce a thin and diferent 
species? Personally it is eas 
Delieve that man ws 
God and endowed with a soul 
the theory” that 
nothing to, may 
Lupton, Coto 


So Then It Appears 
Relativity Is Bunk 

Ty cima Sit Oliver Lodge a authority 
for the claim that matter has no elect on 
the ‘ether, K. (G._merely. substantiates the 
Well established fact that” the atributive 
logical” is not a derivative of the substan- 
tive “Lodge.” Tt was the illogical claims of 
Sir Oliver and his compecrs that alfonded 
Einstein opportunity: to fot upon a mis- 
feulded public his doctrine of relativity. Sir 
Olivers ‘assumption that the ether is am Sine 
ompresble and fundamental mete, Sling 
Sit apace," ie tn Magrant ‘confit. withthe 

of probabilities, ‘The chance that it is 

correct ito the chances that itis not, a8 one 
{s"Co Infinity And the hope of succesful 
impugning the Newtonian hypothesis hinges 
tin that slender probability.” As. Profesor 
Einstein is inclined to the opinion that the 
Universe fe exploding, R.G. should get whe 
{othe fact that so far as the theory" of rea 
{ieity involved in that coamie eatastropbe, 
its al over but the shouting “ELE, Well: 
ington, Ohio, 


There Ought to Be a Law, 
Or Is There—Unentorced? 


‘Tuuaxxs for your article on radium. "There 
are ‘other braids of bogus and dangerous 
lope you could expose but there's no reason 
why You should. do all of the ditty work, 
there? What about a ln controlling Use 
nostrums?. There ought 
(oi em and poh, SE) 
4s, ut noone. takes 
the abut tence [RABIUM 
ie Meanwhile, pain is a 
eine itp ready dle £ 
fare and thumbs cares 
‘owes turned toward the ey 
fullible and lone siter- 
{ne public and thee 
ture’ goes unchallenged 
Hasn't the dear public 
ot a, foot? It 90 why. 

wan't it give these vicious vendors a kick 
in‘the pants? for one am eager to try 
ut a heavy boot-—F-AW, Mim, Fla 


to Accept 
Me pusbed itself up from 
rotnt state-—C.BB, Fe 


Pg 
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But Wouldn't the Tapeline 
Stretch, or Something? 


the circle made by the tapeline after ten 

we been added, the diameter of the earth 
and of the circle made by the tape can be 
found by substituting, in the formula, diam- 
ter equals ‘circumference divided by pi 
‘When the diameters are found take their dlf- 


ference and divide it by two. This will give 
107399 feet, the distance between the earth 
and the tape—E.ES, Pensacola, Fla. 


We Never Said You Had 
to Fall in the Creek 


Tauve been a Porciax Scursex Mowray 
reader fot along’ time. but I have. never 
Tothered you untif now. T should not bother 
you now but You Rad an arte ins recent 
Teme"om how’ to. take 
Plcturesunderwater that 
4d nok work out right 
Shen Ted it T made 
the box’ with ihe lass 
Window ‘Init, placed 
the camera in the bor, 
pt “the box inthe 
Sater but when wet 
to take the picture 
fell in the creek. Now ” 
4s the water fy awful 
‘wet, wt there some other way T can get 
Btn thie hind and hep dry? RE, 
rayton Plain, Mich 
He Applauds the Spicit but 
Questions the Grammar 


Oy Pack 10 of the June number the letter 
of RR. Y. requesting that articles be more 
technical applies to that of G. B. F. in the 
next column, who asks vou to make the 
magazine “three times bigzer.” I think he 
fmeans “three times as large.” A magazine 
three times bigger would be four times as 
large. T'am inclined to question the statement 
of MGV. on page 11 as to “scientists who 
have very’ broadmindedly taken God out of 
four universe." To me it i not dificult to 
believe that God created the earth and things 
fn it, in the ways described by the scientists, 
‘The ‘only dificulty then is to determine the 
lensth of time covered by the “sx days” 
of the Bible—A.LF, West Roxbury, Mass, 


International Finance Would 
Prove a Big Subject 

Most of your articles are very interesting, 
though some, you must admit, are pure bunk, 
bat of cour you cannot satiiy all your 
readers at once. If you will not consider it 
{oo much presumption on my party T would 
‘Sire the publication of aries ‘on fnter- 
ational economy and finance at the preset 
time. This would be a subject of great inter- 
‘st to the majority of the public in these 
Says especially. Also article eating with 
bigher"‘eiucation inthe United ‘Statee of 
‘America, which should be of much interest 


to most of my co-readers for is not education 
the mother of science and invention ?-—C.E.G,, 
S. Fernando, Argentina, 


But Why Not Tell Us 
the Fifth Boy's Interest? 


‘Tuxwx are five boys in our family and 
we all read Porviar Scisxce MoxTHLY (rom 
cover to cover each 
‘month. "One of “the 
boys studies aviation, 
another isan auto 
‘dealer, one likes radio, 
land Tam an insurance 
‘man, but you give us 
all something of inter 
fst in each ise and 


Free-Playing Imagination 
Found the Mine Gas 


T axe writing about an article In a recent 
fue that is s0 manifestly not in accordance 
with facts that Tam sure you wil desire to 
correct it, T refer to the article entitled 
"Households on Wheels Flee Gas {rom Mine." 
1 do not know who your informant was, but 
Certainly no such situation ever occurred as 
depicted here, I have read your magazine 
for a number of years 
excellent record, and T 
will regret that! you hy 
of such an incorrect story. ‘The facts. are 
thatthe Curbera mine. were opened 
1000 by The Union Pacific Coal Company, 
and the mines continued in operation wntil 
‘une 21, 1930, when they were closed down 
‘on account. of ‘the exhaustion of the. coal 
5 dismantled 
ploy 


and. the equipment: moved a\ 


‘ment was found for all those from Cumber- 
land in the other mines of The Union Pacific 
Coal Company’ at Rock Springs, ‘The houses 
are being moved by the firm who purchased 
them, and are being sold through different 

‘nO one ever 


parts of the country. Certainl 


‘bat because there was no more workable coal, 
GBP, Rock Springs, Wyo. 


You May Be Right, but 
We Need More Light 


Does light travel? The majority of your 
readers will say yes, Before you make that 
amwer, however, I should like your reply to 
the following: Star 
‘Ais one light year 
distant from the 
earth. A large plan- 
ot, Bf nearly as 
far and passes across 
the face of A. What 
happens? Assuming 
planet B. does not 
tive off Ticht, do we 
observe at the exact 
time of transit oF a 

ter the oblit 
eration of A? Is is my belief that light is 
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instantaneous, and space a vacuum. The 
exaggerated size of the sun at rising and 
fetting and the absence of stars near the 
horizon serves to prove space ia vacuum. 
Light fs not transmitted but is instantly visible 
‘because there is no obstruction to hinder it. 
—JVL, Evansville, Ind. 


Sounds All Right, but It 
Must Be Cockeyed 


Hone is a problem 1 should like to submit 
TET am asked the question, 


Tf Tam then asked, "Is 
it true that water ‘will, 
freeze at nero, Centi~ 


rode? 1 mst ain 
nower, “Ves IC both 
fanwers are TiaMt have 
wwe not, them. ane 
imple of perpetual mo= 
tion as the water wil i 
inert eatin to 

{OF course this 
Sibtey but ft would ead 

fan o think tht perhaps the melting freezing 
Points of water-are not quite the sume, the 
tne’ being ‘below and the other above sero, 
Cntigrade. “Can {pet further Uht on this 
from any” of your readers? -W.ML.Gy. Port 
‘Washington, N.Y: 


His Watch Runs Backward 
and Keeps Good Time 


Iy_A recent isue of Porvtan Sctexce 
‘Movrit.y, [noticed an article about a wateh~ 
maker who had succeeded in’designing 
watch that runs backward. You stated 1 
this, probably, was the only one of the 
in the world.’ When I saw that, I, who am 
tlso a watchinaker, decided to to the same 
trick. T'set to work on a twelve size wateh 
‘and within three or four hours sueceeded in 
making it run backward. No parts were 
fdded and none were removed. It appears 
to be the same as any other wateh but the 
hhands move backward and the stem winds 
Te runs perfectly and keeps ac- 
ate time in reverse order. ‘To build this 
Wwateh seemed to meno problem at all. I 
have the testimony of a scientist connected 
with our local high school to the effect that 
the wateh does exactly what 1 claim for i. 
=W2L, Spartanburg, S.C. 


Maybe the Mayans Just 
Got Tired and Quit 


‘Tunae are, I think, thece seriou Aves in 
Doctor Cooke's theory esarding the fall ot 
the Mayan Empire ict Thee are no pi 
‘or remains of boats found ta show 
‘ans built and used boats. Second: The 
betnning of the First Empire dates from 
Ao. Gh the cy of Ussactun. From thee 
the people spread southward ita the extreme 
Southern part of Guatemala, erecting sites a5 
they prowressed south 
ward. But in an, $30, 
{general exodan stared 
from these southern 
gi: Jie es were 
led by the ero- 
Som'of the sol then fe 
Fe logical to beieve that 
exodus woul ha 


It is known that, seven or eight centuries 
after the Old Empire was abandoned, a part 

ff the descendants of the original dwellers 
returned to this area, If we say that the 
Takes were not navigable When the cities 
‘were abandoned, iti evident that they would 
not be so later-—CMeD., Morehead, Ky. 
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Glidee Fans Still Active 
and Asking for Dope 
T wzxcsnen that some months ago you 
ran atticles about sliding. Hawley Bowls, 
ted lider pilot, was the contributor of 
tome of these. Hiow about more of such 
Sirti Why not encourage this sport? I 
‘slider fan. In fact, Tam the owner of 
thelr Sou pictured i epee 


T was lucky enough to be there. You could 
fini plenty of material for a gliding article 
by reporting that meet B'S. Sea Clif, N. Y. 


Even “Selfish Mortals” Ace 
Entitled to a Break 


I wisit to commend the manner in which 
you ‘conduct Porviar Sewsce 
Tt is a great magazine, Please 

to the critics who write “Out Readers 


that because they like a certain thing every 
‘one must like and want the same thing— 
ILS, Jr, Feeding Hills, Mass, 


Articles on Miccoscope Are 
Now on Their Way 


‘Tux members of the Astronomical Section 
of the Academy of Science and Art of this 
tity wish to add their voice to the request 
that your magazine publish articles, elemen- 
tary in character, dealing with the use of the 
microscope and how to enjoy it as a hobbs 
Many’ of the members of this section, Unable 
to use their telescope 

on unfavorable nights, 
turn naturally to. the 
microscope, but ar- 
ticles dealing with frst 
steps in the enjoyment 
of this particular in 
terest are hard to se: 
cure, “and if your 
‘magazine should foster 
this hobby, that would 
be somet We 
trust you will con, 
sider this request —LJS, Pittsburgh, Pa, 


Something for the 600,000 
Motorbike Fans on Page 26 


T acer with R.A. of Nashville, Tenn. and 
with DNC. of Norfolk, Va. You overlook 
the people who cannot aiford a plane. Why 
‘not give us a page on motorcycles now and 
then? ‘There are about 600,000 motorcycles 
in the United States, azainst a much smaller 
‘number of private ‘airplanes. You already 
hhave a superlative magarine—W.M.B., South 
Haven, Mich, 


Gregory's Fairy Tales Come 
From House of Marvels 
Wars 1 read JPR letter ina recent 
issue I decide to indict the whole of Porvar 
Scurxce Moxriiy staff for secking, abd 
betting story telling I-also herewith 


indict my good friend Dr. Gregory, who not- 
‘withstanding his infinite patience and a life- 
Jong and painstaking labor in the study of 
vertebrates and kindred subjects, told me, as 
wells showed me skeletons, on his own desk, 
in his own home, proof of the fairy. tale: 
IPR. refers to. May [respectfully ask JPR. 


that atmosphere Alice felt when in Fairyland, 
for truly, J.P. the many labyrinths of the 
‘Mu:eunt ‘are a veritable Wonderland of fairy 
tales trom Tile 

‘As for astrology, your artist rot ahead 
of me by drawing the very good little picture 


[PRs letter. The crooked 
bird at the large aperture, 
all there 

ew York, 


Sees wah d 
and all the other appurtenances, sa 
is'to be said on the subject PB. 


“Hold Your Breath for 
We Are Coming” 


Taye spent many hours searching throsgh 
smaciies fr asd tf plans a ce 
tions Tor making 4 i 

‘Stare stage Tread with 
interest your article fot 
making various objects 
‘Then U decided to write 
to vou and ask for ex 
plidt "and “exhaustive 
lass fora ‘miniature 
Sage, May’ 1'implore, 
Sungest, anc hope that 
you wil, in some ise 
Gude the plans flog 
Stade lame 
for? I shalt hold my breath unt sce those 
plans —(Miss) L.A, Burbank, Calif, 


Here's One More Crack 
at the Autogiro Mystery 


Tux answer of RDA, Ashley, Indy, to 
VS, Maleny, Australia) does not sulisfy 
sme. From observation, but asking no-ques- 
toms, Uhave satisfied myself that when 

ig applied to the giro vanes, a mechan at 
ab ates thee 0) Spear up. 
When dedutched or released, the pil 


pia reve The feu rotate, 
the same direction, always iting. whether 
they are driven by dhe engine or al driven 
tye propeller “CEB. Huron, 8, 


They Laughed at Watt and 
Made Fun of Fulton 


Wares louder and better laughs are fur- 
nished, you'll be on the job, That, diamond 
story Was about as fine apiece of humor as 
I've read in a long time. All you need now 
1 a perpetual motion machine and you're 
aM set, You hint that ‘industrial’ diamonds 
‘ean be turned out at litle of no cost. ole 
lowing this you give an elaborate, hazardous, 
fand expensive method that produces a tiny 
diamond of no value to jeweler or manu: 
facturer. ‘The article is interesting—the de- 
duction, hysterical, That's where 1 get my 
laugh. Nature is as Nature does and your 
funny: laboratory is not set equipped to work 
‘on 4 colomal scale, to. harnets cosmic forces 
to squeeze tear drops from exrbon.—J.W.L, 
Bromsville, N.Y. 


Now Ditch Diggees Find 
an Alibi in the Moon 


Tuas seems to be so much interest cen 
tered around this matter of moon elfcct upon 
agriculture that I think TI spring a funny 
fone I heard recently. This is none other than 
4 man who argued with » bunch of us fel- 
ws atthe employment agency that he 
Knows from “actual experience” that the 
amount of dist you get 
‘Out of a hole dug in the 
round of any given 
‘dimensions ‘with » full 
‘moon overhead is lots 
‘more than you get from 
similar hole. in 
same ground with the 
‘oon ‘not at full. He 
hha the whole office full 
‘of people Iauching and 
Kidding “him but he 
eammestly stuck to. his 
Silly story. Now what reader can make oF 
break this tale? Be it understood, however, 
that this man could offer no reason why this 
should be the case —AV,, New York, N.Y. 
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By OT sivce 49 hag the West seen s0 
_ Br great a ba my te one le df 
he Sy oer OM ils, hinerconber 
Sverling with nals dg by osetors hal 
a centwy ngs are coring 10 He Steen 

Gleason jeisit\the datee dottcis tresvarting wit 

gold seekers. Scores of miniature mines, 
operated single-handed with crude, home- 

sade equipment are springing up 26 an army of small-scale mines 
seeks iveivond refed by the 

Terr of these foblea ea bre tints by profession. They come 
from all walks of life-—barbers, bookkeepers, englncers, contrac 
tors, mechanics, carpenters, actors—out of a job, grateful for a 
chance to make a living, and willing to work hard for it. They 
are not looking for a big strike, but merely for enough to buy 
beens snd becta tid ie tea avec ntl (bey can pe, lack 16 
Use reglar abe. Soma of Chom are roaing\coty a fev cena 
day, others are earning fair wages. A few have struck it rich and. 
Soa pet male coterie Torey 

Recently I visited some of the centers of this activity where 
jin the dramatic days of the last gold rush prospectors skimmed 
the cream of the mineral wealth, but did not bother with the lean 
deposits that panned a few cents to the ton. Now, miners’ tents 
again line the streams. The banks are pitted with diggings in 
which scores of men are industriously shoveling dirt, screening 

|, and feeding it into sluice boxes. Every few feet in the river 
bed, a miniature rock dam diverts a portion of the water into 
these rectangular wooden troughs through which the water swirls, 
washing away dirt and sand and leaving the heavier gold behind. 

‘High up on canyon walls, miners are digging tunnels or explor- 
jing pockets in the red earth. From their aerial perch they shovel 
the dirt down chutes made of joined sections of rainspout pipe, 
through whi rattles down into the sluice boxes, Others wheel 
the Ort toe thc iggiogs fa wctbernwe or send tn once 
over cables. Many of the novices carry it by hand in small pails, 
Si feed lk by ltl, tte the Hae, Koverng over the beg 
until the dirt is washed away, Then they pick out the grains of 
gold, one at a time. with a pair of tweezers. 

‘One old-timer told me, “This dirt is very lean, so lean that in 


° 


viral men Beay 


low is typical mi 
wwitn's crude’ windlase that ie 
Mined ‘to aut “dire to surface 


order to make anything, you've got to 
shovel like thunder all day long, just as 
hand as you can, This stull averages only 


1 few cents per cubic yard. Multiply tha 
by the number of yands you can shovel in 
day, and you have your dally wage 

Somhe simplify their work by ingenious 
mechanical devices, One man has. rigged 
up an old motorcycle engine to. pump 
water from the stream up to his diggings 
Another aids the naked eye in detecting 
bits of gold in the sluice box by holding a 
fection of a milk bottle, curved side up, 
just at the surface of the water. The glass 
‘acts as a lens that magnifies the grains of 
sold and at the same time does away with 
troublesome shadows and reflections in the 
wat 

One of the most apt of these amateur 
miners is a man whose sluice box first 
drew my attention by the glint of some 
mercury which he had placed in the rifles 


man, For twenty-eight years T was 
stage carpenter, until the depres- 
sion hit me and i took up mining. 
In the library, T read books on 
the subject. and learned all T 
could, Then I pestered two old min- 
ers until they gave me a lot of 
practical hints. 

“L built two portable sluice 
boxes about six feet long. Most of 
these people around here line their 
boxes with rubber running-board 
mats, with the ridges tumed cross- 
ways of the stream; but these tiny 

les are too small to be efficient 
T lined my box with burlap, then 
tacked chicken wire and cleats 
across the bottom. ‘The fine gold 
fifts down into the burlap and the 
cleats catch the bigger chunks. A 
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dry “washer. “The ire is 
ia ribbed to bold 


still better st 


to we a strip 
carpet, nap Then you can 
he eatpet when you are 
and recover the & 

Later idea of using n 
to amalgamate the gold, as is d 
in large-scale mining. At a chemical sup- 
ply house I paid $1.50 for a pound of min 
which is more refined and costs three 
mes as much but is no better for the 
purpose. Half a pound is enough to use 
in a small riffle box at one time. At the 
end of the day, I clean up. I put the con- 
centrates from the sluice box, including 
old, mercury, and black sand, into this 
washing machine, which I bought at a 
department, store, It is really a small 
hand dry-cleaner for clothes, but it 
just what I want.” 

He showed me a small cylindrical drum, 
which was mounted in a frame, A crank 


is used to turn the drum end over end. 
‘Churning the mixture around and 
bringing all the gold into contact with the 
mercury cleans up all the fine stuff. Next, 
T dump the contents into a chamois skin 
and squeeze out the mercury, leaving the 
black sand and the larger particles of gold 
behind. These can easily be panned. In an 
iron pot I heat the mercury over a gasoline 
‘stove until it vaporizes and passes 
‘out through an iron tube into a 
glass of water, where it recon- 
denses, The gold is left behind in 
pure state.” 

Attracted by at the head 
of a chute, heralding the fact that 
here was ‘the “Baby Comstock” 
mine, I climbed high up the can- 
yon ‘all, to a mine where I found 
‘a little, middle-aged man, shovel- 
ing dirt in a very businesslike 
fashion, 

“Me a minin’ man?” he ane 
swered my query, leaning on his 
spade, “Yes, I'm a miner—all of 
ten weeks now. Before that, I'd 


T've been shovelin’ dirt down this 
chute, and here’s my pay.” 
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He exhibited a small bottle containing a 
few flat nuggets and some dust, totaling 
ethaps an ounce or two. 

Not much for the work, but I don't 
mind that. The worst is the fare I have to 
cat, It's beans for dinner, for supper, for 
breakfast, and between meals. It's bard, 
even for a seafarin’ man. Its only hope 
that keeps us going. 

“One thing that helps us, is toorists. If 
you put a nice nugget and a litle dust in 
a bottle with some water, a toorist wi 
sometimes pay several dollars. for 
more than you can get by selling it in 
town to somebody who will discount it 
four or five dollars to the ounce for his 
trouble. Of course, the mint pays $20 an 
ounce for it, but you must have at least 
two ounces at a time.” 

Directly across the canyon, at the top 
of a shoulder where once the old stream 
made’ bend, is a mine that has averaged 
an ounce a week during the ten weeks it 
has been worked. “These are but the leav- 
in’s compared with what used to be,” said 
the owner. “Forty years ago, in this same 

3, two men took out a fortune, and just 

We here, one man took out two pounds 
(of nuggets—$800 worth—in two days, ju 
diggin’ them out of cracks in the rock.’ 
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Jn the various canyons where the 
activity is greatest, I found people of 
all occupations. Disguised behind a 
luxuriant growth of whiskers was a 
‘movie projectionist who was cherish 
ing a scheme to rig up a cable and 
bucket system and tap a small spring 
as a water source. That was all that 
‘was necessary, he said, to convert a 
claim he had staked out in one of the 
more remote canyons into a paying 
proposition, 

His partner is a man who for 
twenty-five years has stood behind a 


barber's chair. “The worst thing about 
this business,” he said, “is that it 
takes capital ‘to do it right. Even if 


you are going out on a very small 
scale, you need about $25—fifteen to 
buy a couple hundred feet of pipe 
and the rest for grub enough to last 
until you can bring in your first gold. 
Otherwise, you have to do your min- 
ing within carrying distance of water, 
for work right in the stream bed.” 
Camped beside them was a rough- 
ly dressed man, the superintendent of 
a large manufacturing concern in the 
ity. He proudly exhibited a vial 


containing several small nuggets and some 
old dust—the result of three week-end trips 
to near-by mining centers, where he had 
‘washed out about $20 worth of gold. 

than the gold, he valued the exerci 
Ue coat of tan the outdoor lif 

‘Women and children, too, learn to pan 
for the yellow metal, Whole families work 
ogether, using sluice box, rocker, pros- 
pector’s pan, and even skillets and wash- 
pans, In the Randsburg mining district, 
‘two women operating in old diggings long 
since abandoned have been working for 
several months and have not only made 
their living, but have banked $180. be- 
sides. In the Mother Lode region of north~ 
em California, the three Gilbert brothers 
are operating hardrock mine, doing the 
pick and shovel work below ground while 
their wives operate the hoi 

While I visited the San Gabriel canyon 
district, near Los Angeles, one woman 

iner tipped a wheelbarrow load of, 
into a sluice box and uncovered four glit 
tering nuggets. Elated, she rushed back to 
the tunnel for another load, Another miner 
followed her in with his wheelbarrow, 
when to his horror the roof of the un 
braced tunnel gave way and collapsed, 
burying her in the cave-in, Before she 
could he reached, she was dead. 

The lure of gold brings hundreds from 
the city on holidays and week-ends. Many 
of them are anxious to try out pet theories 
or apply knowledge gained through study. 
‘The Univeraty-of Southern California 
has Tange evening clas in “Elementary 
Gold Mining and Prospecting.” After 
Suniying pritciples and theory, tmembers 
of the class make field trips to apply their 
knowledge. Class instruction is also given 
by a Los Angeles assayer, who for five 
dollars” enrollment fee gives a fourteen- 
hour course in minerals, geology, mining 
law, and assaying. 

In the desert regions where water is too 
expensive to be used for washing, the 
‘miners resort, to the dry washer, which 
they usually build themselves. This ma- 
chine consists of a hopper and a slide or 
slanting trough, into which are set a series 
of crosspieces ‘or riffles. The paydirt is 
shoveled into (Continued on page 111. 
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Amazing New Plan 
for Transit System 
Loads Express Trains, 
That Never Stop, 


from Moving Locals 


RAPID transit system without mo- 
Tormen or conductors, without 
stations, and with endless chains 
of express cars. that never stop 

though passengers change from locals to 

presses and back again, is the sensational 

Solution, for the tea problem in big 

Cities offered by Norman William Storer, 

Westinghouse engineer. 

His plan is to have two continuous mov- 
ing sidewalks, broken up into twelve-foot 
rections to facilitate rounding turns, op- 
trating side by side. Hence the name of 
his system, the “biway.” One chain of sec- 
tions or cars will form a nonstop express, 
the other moving platform a local that 
halts once a minute for ten seconds to 
take on and discharge passengers at the 
stationary platform that will encircle the 
entire loop of the city-wide system. En~ 
tering or leaving. the local will be like 
stepping on oF off a merry-go-round, and 

‘done at any point along the whole 
circular line. The capacity of the system 

‘would be far beyond that of existing sub- 

ways. 

in a ride on_an underground biway, as 
visualized by Storer, you wil wat ata 
point on the platform for forty seconds 
fr less, until the circling sections of the 
local platform slow down to a stop. Gates 
swing open. You step onto the section in 
front of you, a gong sounds, and the gates 
swing shut. There are no seats on the local, 
as you remain on it for only a few seconds. 
On the opposite side from the platform. 
you see the express cars flashing past in a 
steady stream. Your moving platform 

I. The express. seems, slowing 
een seconds from the start, 


STATIONARY PLATFORM 


‘surrontina wnees 
Ane owartacneD 
Daiving MeCnas 


ZONTROL VARYING. 
Speuos oF MOTOR, 


The biway would be 
ing against Tr 


speed on the parallel tracks. Gates swing 
back on the local, doors slide open on the 
express, and you step across and take a 
Seat for the main part of your journey. 
‘The doors close and the local begins slow- 
ing down for another stop while the ex 
2 Electric signs in each car tell you where 
you are and when you need to. change 
back to the moving platform to stop at a 
given destination. Changes to and from the 
‘express are made every fifty seconds. You 
fan get off at any point and get back on 
the bivay without extra charge 

‘AL 1,000-foot inter- 
vals, pits beneath the 
tracks’ contain station- 
ary electric motors that 
ae the tans by 

power to 

Sections’ running be- 
neath the cars. Starting 
and stopping. is gov- 
fered automatically and 
Switches at frequent 
points along the route 
Enable "attendants 


ly in case of emergen« 


‘hewiog 
‘bow easily an afely 4 travelet could pass feom one ta the othe? 


2 


Repairs and adjusi- 
ments aremade between, 


NeTION DRIVE] 
whreus OPERATE | 
SHAPED. TRANS ~ 
Sisghow ouam BeMeATH 
Ain TO PROPEL CARA 


Sramowary euecrire 
MOTORS BENEATH 


two and six a.at,, when trafic is at a mine 
imum. Both the express and local operates 
with a regular rhythm of increasing. and 
decreasing speed. While the local is speed 
ing up to seventeen miles an hour, the 
pace at which passengers are exchanged, 
the express is slowing down from twenty 
to miles an hour, and whil 
slowing to a stop, the expres 
its pace to twenty-two miles an hour again, 

This wavelike use of power reduces the 
size of the motors required, since one train 

ys slowing down as the other is 

speeding up and full power is never needed 
by both at once. 

‘Under each car oF section is a single 
‘of wheels, placed near one end. The weight 
of the free end is supported by the wheels 
of the next section. As both trains and the 
stationary platform are continuous and the 
car floors cover the entire track space, it 

impossible for a passenger to fall off. 
‘The cost of constructing a biway, Stor- 
cc says, will be only two thirds that of an 
ordinary subway, while the operating ex- 
pense will be but a small fraction of pres- 
ent costs, In districts filled with skyscrap- 
ers, it is planned to construct the biway 
asan elevated, running it through buildings 
and crossing it from one structure to an- 
other on glass-inclosed bridges. 
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aoe a City ‘Travel 


ast with chimganten, ke the one shows 
below es iene oe 


Putting pegs in. holes, as ill 
‘manual dexterity of young 
oF apes. At 


"Tests sHow 


Apes Learn Faster than Babies 


ONKEYS are smarter 


sion reached by Dr. 
W. N, Kellogg, Indiana University 

chologist, after’ nine-month exper 
in a bungalow-laboratory’ in Florida 

During that time, a young chimpanzee, 
seyen and a half months old, and the 
scientist's ten-months-old. son ‘lived to- 
gether, ate together, wore similar rompers 
‘and. shoes, kept the same hours, and re- 
ceived identical treatment, while the psy- 
chologist studied their behavior and devel- 
opment. ‘The results showed the baby 
‘monkey surpassed the human infant both 
in ability to remember and to grasp new 
knowledge. 

Tn one test, Dr. Kellogs tied slipknots 
fon the hands and feet of the child and the 
chimpanzee. Then he timed them with a 
stop watch to see which would untie the 
knots quicker. ‘The chimpanzee won. It 
also mastered the use of a hoe and rake 
first and was victor in_a blindfold test in 
which the two were placed in a ten-foot 
square with hoods pulled down over their 
heads and watched to see which would 
move in the straightest line toward some- 
fone calling from outside the square 

‘A “show me your nose” contest ended 
in a draw, both pointing to their noses in 
about the same time. The ape demon- 
strated it, could remember for half an 
hour by which door a person left room, 
while the child could remember for only 
five minutes. At one time in the test, the 
chimpanzee proved it understood a Larger 
number of words than the baby. Toward 
the end, the child gained the advantage. 

‘One explanation of the results, Dr. Kel~ 


“4 


logs points out, is the fact that a chim: 
nace has a shorter life and consequent 
three - 


Africa—Yale ‘scientists are secking new 
facts about the capacities of “animals 
that think.” Scores of their experiments 
have shown that great apes can solve 
problems that require logical deduction, 

Tn one of the tests, scraps of food wer 
placed in a hollow tube and a pointed stick 
left near by. It was only a few minutes 
before the reasoning ape had begun to 
poke out the food with the stick. Another 
time, a banana was hung from the ceiling 
of a'cage. To reach it, a chimpanzee had 
to build a little stairway from boxes of 
consecutively decreasing size. As a mem- 
ory test, an investigator placed food in 
fone of four diflerently-shaped boxes in 
the presence of several apes. Later, when 
the boxes were returned to the cage in dif- 
ferent positions, the animals immediately 
approached the right one. 

However, when boxes of the same size 
and shape. but of different colors, were 
employed in the test, the monkeys were 
confused. Their eyes required consider- 
able training before they were able to dis- 
Linguish special colors. 

An interesting discovery about the eyes 
of monkeys was reported recently by a 
Melbourne, Australia, biologist. Like those 
they 
different distances, while all other animals 
lack this ability. 

Supplementing the ape studies of the 
Yale psychologists are others being con- 
ducted at the university upon children less 
than a year old. By means of moving pic- 


ture cameras, “one-way” windows, and a 
Ihuge screened-in photographic dome, the 
experts are watching and recording the 
tion of babies to various. si 
screens are coated with dark 
the outside; light paint on the inside. As 
result, observers can watch what foes 
mn inside the dome while 
reflecting from the light in 
face, prevents the babies from seeing out 
through the screens and realizing they are 
being observed 
‘One mystery in connection with the be- 
havior of human infants has just. been 
ious explanation by Dr. 
‘A, G, Morison of the Health Department 
of the city of Bristol, England, From time 
to time, children have begun to talk in a 
ous language of their own which 
nobody could understand, “Word deaf- 
ress,” oF an inability to register the sounds 
of words in the brain although the hearing 
is normal, is the cause, Dr. Morison sug- 
gests. Retaining visual word memories 
but not auditory ones, the children make 
up words fon what they see. It is 
stich, “lips ‘words” that form the 
vocabulary they use and which no one 
else can understand, 
For several years, Dr. Ales Hrlicks 
ist of the Smithsonian In 
C., has been stu 
animals—walking 
fn all fours, picking up objects with their 
teeth, or snapping at people’s legs when 
angry. As a result of his investigation, 
he has found they are almost always lone” 
ly children who have no human playmates 
and associate with animals, such as cats, 
dogs, or pigs. until they consider them- 
selves animals rather than humans, 
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New PRI 


ARE PROOF AGAINST 


Riot and Out break 


— headlines and 


front-page stories in thousands of papers 
startled the country, some months ago, 
when the worst epidemic of prison riots 
In history swept the United States. 

wolt at Auburn Penitentiary, N. Y. 
bens te accom oh a fev 
clap, Hurling acid into the eyes of a 
guard, a trusty wrenched away his key's 
to the arsenal, passed riot guns and revolv- 
fers to the frenzied inmates, and. started 
1 five-hour reign of terror. At Fort Leav- 
enworth, Kans., 3,000 prisoners stormed 
the gates and battled guards and troopers; 
and, at Canyon City, Colo., armed des- 
perados killed seven guards, ‘barricaded 
themselves in a cell block, and shot it out 
until their stronghold was demolished by 
dynamite, 

In Illinois, in Rhode Island, in Colo- 
rado, in Kansas, in New York, such mass 
attempts at escape wrote frightful pages 
into. the record of American prisons. Cul- 
inating this story of violence and blood- 
shed, came the ghastly prison fire at 
Columbus, Ohio, where 319 men lost their 
lives in the flames. 

Public attention was thus focused upon 
prison conditions. Inventors, architects, 
scientists, and manufacturers started a 
campaign to make prisons safer and 
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SONS 


State Prison after sm astempted all be 

ut k in pile of refuse, He 

ent months pounding it with stones and 

ling it, by rubbing it along a concrete 

oof, until he had fashioned a crude key 

hat ‘opened the door of his cell, At Fort 

Leavenworth, desperate killers leaped into 

, he cab of a locomotive that had brought 
freight into the prison yard, overpowered 
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stronger. What have they accomplished? 

To find out, I recently interviewed a 
umber of the'men engaged in the move- 
ment. From them I learned of the p 
ress that has been made—of ingenious 
mechanisms, scientific devices, radical 
changes that have been worked out and 
‘of which the general public has heard 
little. I learned of new concrete block 
walls harder to tunnel through than solid 
stone; of cell doors moved and locked 
from distant towers; of “invisible guards” 
using light-sensitive metals to keep tab 
fon prisoners; of super-power tear gas 
developed for riot use; of "skyscraper 
jails and of strange “bechive” prisons. 

Tn this advance in construction and 
design, workers have kept in mind the 
craft and cunning of the criminal. The 
‘most innocent object may become an in- 
strument of escape in the hands of the 
expert jail breaker. One prisoner. for in- 
stance, unraveled a thread from his sock. 
dipped it in varnish, and rolled it in 
emery dust to produce a makeshift file. 
In this way, be actually cut through steel 
bars with a cotton thread! 

In another case, a convict found a 


the crew, opened the throttle, and crashed 
like a battering ram through’ the peniten- 
ary gates to freedom, But the strangest 
case of all, probably, is that of a burglar 
who escaped from prison with the aid of 


a decoy duck! 
He was allowed to whittle ‘out the 
‘wooden bird as a “harmless hobby.” Then 


fone day while working outside the walls 
as a trusty, he tied a rubber hose to the 
decoy, slipped into a stream, and, breath- 
ing through the tube, traveled underwater 
like a submarine until he was out of sight 
of the penitentiary. 


NE of the most famous cell blocks in 
the world is in the Sing Sing death 

house, at Ossining, N.Y, In more than 
forty years, only three men have escaped. 
In 1916, “The Paper Box Kid” shot his 
‘way to temporary freedom and, earl 
two New York City murderers, Tom Pal- 
lister and Frank Roehl, battered their way 
out in a sensational jail break that 
trates the worth of a recent improvement 
in prison building 

A booming forty-mile-an-hour gale was 
pounding the roof of the death house on 
the night of their escape. When change of 
watch occurred in the evening, the night 
guard found Roch curled up on his couch, 
complaining that he had been sick all day 
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Light Rays, Tear Gas, Tool-Proof Stee! Now 


— FLOOR 


‘Cound: penmnce: 
‘and was very weak. Half an hour later, tray when Roehl uncoiled like a steel Palliser, once a mason, had been “sent 
the condemned man sat up unsteadily and spring. His right hand shot up, the wide- up the river” before on a burglary charge 
asked if he could have something to eat- spread fingers jabbing into the eyes of the and at that time he had actually belped 
‘The guard brought bread and a cup of guard, sending him staggering back help- in the construction of the death house ia 
milk on a tray, Unable to pass it through ‘an instant, the convict had jerked which he was confined. He knew by heart 
the bars, he unlocked the cell and ap- away his revolver and keys, locked him inthe strong and weak places in its joints 
proached the couch. the cell, and was on his way to free Pal- and masonry. Using a poker and heavy fire 
‘He was stooping over to set down the lister, his confederate in the plot. 


Used to Hold and Quell Mutinous Prisoners 


FACTORY BUILDING = 


ROOVE 


iest paso 
WONEN INSERTEO 
HTD SOCKET 
‘SECOND POSITION-BAR 

IS cIVEN one Six Tue 

AND LOCKING STRIP. 

‘SLIPPED OVER END AKO 
RoveeD wero ENAMEL 


IP in socxer sree 
METHOD OF LOCKING BaRs 50 

sey CANNOT BE REMOVED FROM 
‘SOCKETS WHEN SAWN THROUGH 


ing away at a point indicated by Pallister. 
obi of te en trie the ood 


yy 
tasers fe eeoh ued ibe 
Posen ee Le 
water of the Hudson River. 
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SCORES) 


why 


Wow STEEL BARS ARE 
“PABEDDED IN CONCRETE 
“TO PREVENT BREAKS 


snaasoney of mew ype, 
‘escapes. i 

Sle, as been atopeed for by 
ihe frst time in the Berks 


‘building was Alfred 
constuction of the Ingo 
onstruction o 

“block and bar walls,” which 


to. me. ‘concrete 
blocks were Ae they oe 
in place, rods of special tool-proof steel 


aire inserted vertically. six inches apart, 
in the holes in. the blocks, which are 
then packed with extra-hard cement. 
‘The result is a wall that appears to be 
of ordinary concrete block construc- 
tion but is more assault-proof than solid 
stone. 

By this and other ingovations, 1, was 
tol cost 

te heen. cro Bett $000 
000 Per inmate to approximate! 
$2,000, "Thus, able housing for 
Fria the easier of eachowr cas ace 
be provided at the cost of one in the older 


wo places, filing the culs_ with bread 
and lampblack so they would not, 
be noticed! 


KK THE past, saws have reached convicts 
hidden in magazines, secreted in the 
‘stems of pipes, stowed away between La 
‘ers of leather in shoe soles. Because pris- 
oners hide saws, files, and other contra- 
Band betind eating radars in thee 
cells, modern are frequently sup- 
Lp my them with straight steam or hot 


blems of protecting. 
hal ba and gedls frou soumpod ca 


ting tools has received special attention in 
recent months, 

One cell window, just put on the mar 
ket, is so arranged that it gives the guard 
immediate warning if such secret cuttit 

‘The maker, with whom I t 

‘out that the glass panes fit into 
the framework of hardened steel bars in 
such a way that sawing cannot begin with 
‘out breaking out a pane of glass, and this 
reveals the attempt to the guard the first 
time he passes the cell, 

For nearly ten years, this manufacturer 
worked to perfect the window by sub- 
imitting experimental models to convicts 
noted as “ionworkers and escape artists, 
Provided with tools, they were left alone 
‘with the invention. Time after time, they 
discovered weaknesses the engineers had 
overlooked. Finally, the present form was 
evolved, baffling the prison veterans who 

‘A cece a i placing of 

lect cing of prison 
bars hag recently been introduced as the 
1 
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Most Powerful Car for Private Use Develops 320 Horsepower 


Carante of more than two-m 
placed on the market is called th 
mobile ever developed in An 
use on racing ears, fore 
and enables the mo 
clocked at 130 miles 
Dut the real value oft 


BIG PNEUMATIC MITTS 
HELP BATHERS SWIM 


‘Trani bathers are made more confident 
by “pneumatic mitts od with air and 
worn on the forearms. With this aid a 
et is buoyed up and finds no diffi- 
‘keeping his head out of water. An 
ir valve opens for inflation when the sides 
‘of a perforated disk are squeezed between 
the thumb and first finger. 


COMFORTS OF HOME PUT 
IN VACATION TRIP CAR 


Fox his transcontinental vacation trips, 
, Mich., showease manu- 


facturer had the unusual motor car pic~ 
tured at the right built to his order. The 
passenger compartment contains sleeping 

‘a bookcase, and a dressing 
Jing sides may be let down to per- 
yment of the view. Insulation 


heat and cold, 
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Jnute speed, a sport car just 
ost powerful passenger auto- 
a, A supercharge 

1 mixture into the intake manifold, 
320 horsepower. The 
with its throttle not all the way open, 
1's power lies in the amazingly fast get 
climbing ability that it provides. 


Here i the most 
powerful passengst 
Car ever baile ia 
Kietica. Its motor 
evelope 20 horse 
Fas ose 130 i 


, adapted from 


Terward wnder peesure 


ARTISTIC ROBOT DRAWS PICTURES 


A xovor t 
tures on 

cently with no hun 
to guide it, was de 
recently by a Hartford, 
Conn., inventor to serve 
Actually a 
hhind the sce 
drawings with a stylus, to 
which the puppet's right 
hand is connected by 
wires and rods running 
through the three legs of 
the stool. A hidden mirror 
permits the artist towatch 


his own work and also his 
audience. Paper moves 
‘across the easel from a 


roll, and as soon as one 
picture is done the strip 
ispulled down anda fresh 
one exposed. 
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Big Super-Balloon Auto Tires ¥ 
End Blow-Out Accidents 


ea es 


Use Inclined Runway to Give Ocean-Flying Planes a Start 


Caraputts and towing carriages have 
bboen used to boost planes into the air more 
quickly than they could take off unaided, 
and now comes a “roller coaster” style of 


runway. The photograph above shows one 
fof these launching devices erected at a 
Seattle, Wash., airport for use in Pacific 
fight attempts. With a fying start down 


STREET GATES SAVE SCHOOL CHILDREN 


HAND LEVERS PROPEL 
STRANGE RUBBER BIRD 


Max-powex will help to fly a remark- 
“able glider, the second to be built of rubber 
by a Washington, D. C., inventor, which 
will soon have its initial try-outs. Its wings 
are patterned after those of a bird. Hand 
levers operate flappers at the wing tips, 
which alt in Keeping the odd craft in the 
air, As in the inventor's previous model, 
which was of smaller size and more con- 
ventional shape, pneumatic tubes pumped 
up to the stiffness of auto tires are used for 
framework. The photograph at right shows 
the latest model before the fabric covering 
was attached to the wings, 
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So scitoot. children may cross 
streets without accident, on 
theit way to and from classes, a 
new kind of safety gate has been 
placed on the market. Installed 
between the highway curbs 
wherever automobile traffic is 
heavy, it holds up the cars whi 
pupils are passing. Stripes and 
4 conspicuous “stop” sign make 
the device look like the gates 
used at railroad crossings, but 
the poles are of light bamboo 
and are easily operated by a 
schoolboy. The photograph at 
left shows one of the first of the 
hhew gates in service at a Mid- 
dletown, Ohio, school, where 
is successfully guarding the 
youngsters’ lives and limbs. It 
is expected that the gates, which 
will be in operation ont 
minutes each school day, will 
rove especially valuable at con- 
gested city comers, 


the steep platform, a machine carrying a 
heavy load of fuel for a transoceanic fight 
‘ean rise after a short run and avoid ob- 
stacles at the edge of the field, 


ICE NOW DELIVERED BY 
REFRIGERATOR TRUCK 


semble his predecessor, rated trucks 

with insulated walls speed the ice to the 

‘customer's door, in an ultra-modern house 

service just begun by a Los An 

iam. Each block is sawed to 

exact size, wrapped in waxed paper, and 

untouched by human hands before it goes 
in the refrigerator. 


New Baby Planet Is Close to Earth 


NEW PLANETOID 


NEAREST APPROACH, 
Grevanerore To sun 


4 
{ 


SINCE NEW PLANETOTD 


PREVIOUSLY _RNOWN 
PLANETOIDS. 


DISRIN-WHICH EARTH AND 
OTMeR PLANETS REVOLVE 


Sour sun 


PLANETOID RE-PASSES 
THROUGN PLANE ZONE 


20es NOY c#OSS EARTHS 


OnDir Ar SAME 


EVEL, 


COLLISION 13 IMPOSSISLE 


mars 


the most speetacul 
since the discovery of the major planet 
Pluto two years ago. 

‘At its nearest approach to the earth, 
astronomers have figured, the new planet 
oid is only ten times as far away as our 
moon, Standing upon it, a man with a pair 
of field glasses could obtain a good view of 
the earth, and plainly: see its continents. 
Danger of a collision between it and the 
earth is averted only through the fortunate 
circumstance that its orbit is tilted with re 
speet to ours, and the two points where it 
crosses our “level” are respectively inside 
and outside the earth’s path. 

Because the tiny world is one of the 
smallest in the solar family, itis invisible to 
the naked eye. Under extremely favorable 
conditions it could be observed with a six 
inch telescope as a faint, starlike pin poi 
of light. The name “1932-HA” has been 
assigned to it pending selection of a more 
cuphonious title, the number indicating the 

‘of discovery and the letters its code 


name, in accordance with astronomical 
custom. 


A German astronomer, Dr. Karl Rein- 
muth of the Heidelberg Observatory, dis 
covered the baby planet a few weeks ago, 
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announced the find, American ob- 
ies picked up 1932-HA and con- 
firmed its existence. First in this country to 
see it were Dr, Fred L. Whipple and his 
assistant, L. E, Cunningham, using the six- 
teen-inch refracting telescope of Harvard 
Observatory at Cambridge, Mass 

Picture a jagged fragment of rock, more 
likely irregular than round, about the si 
of Mount Washington, New Hampshit 
and you will have a good mental ima 
of 1932-HA, Dr. Whipple told PorvLar 
Sctexce Moxratty. Its surface, evidently 
rough since it reflects light but poorly 
probably is covered with great masses of 
crags. A human being visiting 1932-HA 
would find no air to breathe, and violent 
extremes of temperature would alternately 
scorch and 


the greatest caution. So weak is 
HHA's force of gravity, Dr. Whipple 
Points out, that if this imaginary visitor 
were to take a strong leap, he would bound 
clear off the planetoid, never to return! 

Our sky neighbor travels in a great ell 
280 million miles long, requiring a little 


Se Te | 


\ 


more than twenty-one months to complete 
the round trip, Dr, Whipple's caleulations 
show. The journey takes it within 63,000,- 
000 miles of ¢ arer even than 
Venus. In some years it goes by the earth 
more closely than in others. Last May it 
passed us ata distance of seven million 
miles, but under favorable circumstances it 
might approach within two and a half mil- 
lion miles—the distance the earth travels in 
three days in its journey around the sun, 

‘Along the outer rim of its orbit, 1932-HA 
visits the region filled with the previously 

covered planetoids, or asteroids, as they 
are sometimes called. More than a thousand 
are known, ranging in diameter from a few 
to several hundred miles, but virtually all 
travel in a well-defined cluster between the 
orbits of Mars and Jupiter. Only a few, 
such as Eros, cross the Martian boundary 
line. The new planetoid is the first of its 

mily known to pass within the earth's 
orbit, and its discovery brings the center of 
astronomical interest back to our doorstep 
just when most new discoveries of heavenly 
wonders were being made at remote regions 
of the universe 
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eMore Ways ‘Than One 
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to Catch a Fish - 


WHERE 
SNOWSLIDES 


NEW STUDY IN ALPS M 
SEEKS WAY TO END enace of 
A’ 
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oO) Unusual Pictures Show Avalanches Made 


to Order in Test by German Scientist 


and his four assistants produced the 
spectacular phenomenon of artificial ava 
Janches, Placing suitable barriers in their 
paths, he leamed to divert the roaring 
slides’ and save theoretical villages from 
destruction, 

‘The experimenters dressed dummies to 
represent human figures and placed them 
{n'the way of the man-made snowalides to 
test means, of rescue. From experience 
grained in this way, Prof, Paulcke is per- 
fecting a drillslike ‘probe that will reveal 
the presence of a buried person by catch- 
ing In his clothes. 

‘A. 3,000-foot movie film brought back. 
by Prof. Paulcke will be 
mountaineers, It shows graphically how 
much time an endangered 
person has to save himself 
from an avalanche. 


4s circle, a dummy is placed In 
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Cfearless Riders turn MOTOR 


By Robert 


motorcycle engines slowed down 
to idling speed. The riders, seeking 
adventure on a warm Sunday after- 
‘noon, had collected into alittle group 
near the bottom of a steep hill, not a 
paved slope but one of dirt and gravel and 
not a particularly smooth surface 

“It looks steeper than I thought,” one 
of them said. 

“That's because that junk pile of yours 
would balk at a dance floor,” another re- 
marked. 

“Let's see you go up," a third chimed 
in. “You were the one who suggested this 
stunt.” 

“Ail right. Here goes.” 

‘The speaker, who unknowingly was 
helping along a new sport that for rip- 
roaring excitement surpasses almost every 
thing else, opened his throttle, bent low 
over the handlebars as his machine leaped 
forward, and dashed up the hill amid a 
shower of dirt and stones, 

Tt doesn’t matter a great deal whether 
he reached the top or not, He probably 
failed, because his machine was built for 
overland travel, and not for mountain 
climbing. But he and his fellow motor- 

le fans, by staging an informal bill- 
Timbing contest that afternoon years ago, 
were doing something that now enjoys the 
position of a major sport in, many com- 
munities, drawing crowds of 10,000 o 
more spectators, 

In the early days of motorcycling, the 
puny engines fitted to the bicycle-Hike 
machines had so little power that a more 
than ordinarily steep grade on a regular 
highway furnished a strenuous tes. 

Since then have been developed special 
motorcycles, efficient. engines, high-pow- 
cred fuels, special rider technique, and a 
bbrand of ‘dare-deviltry that, to. the un 
initiated, looks like a fancy attempt at 
suicide. 

Put on your old clothes or a mountain 
climbing costume, including shoes that 
have rough soles,” and come along to a 
typical hill-climb, You could not easily 
find amore exciting way to spend an 
afternoon. 

Having paid the nominal admission fee 
that goes towards the expenses incurred in 
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BIKES into Mountain Goats 


E. Martin 


staging the show, you proceed to the scene 
of the climb. The roar of a motorcycle 
making a test run across a field quickens 
‘your pi 

‘The placards said that the event would 
take place at one of the most difficult 
courses in the country. But you had not 
been prepared to sce a hill that looks more 
like the side of a building. Almost three 
hhundred feet it measures from bottom to 
top, and it gains more altitude than dis- 
tance, Half-way up it flattens out a little, 
as if preparing for the final almost vertical 
fifty feet 

Motorcycles, many of them carrying 
girls with gay’ knickers and wind-tanned 
faces as passengers, pour in like ants. In 
the accompanying stream of automobiles 
are cars with motorcycles. strapped on 
running boards or rear bumpers. These 
cycles are not like those that roar past 
the autos, They are the hill-climbing ma- 
chines, unfit for ordinary road travel 
because their motors run at too great 
speed, sometimes as much as 7,000 x. P. at, 

By ‘the time the afternoon's first event 


staris, there are at least 1,000 automo- 
biles and several hundred road-going mo- 
the field below the 
hill. Some of the visitors and contestants 
have traveled hundreds of miles to this 
There are several riders from neigh- 
oring states, One came across the co 
nent from Los Angeles, He is Gene Ryne, 
national champion for 1931 in the fo 
five-cubie-ineh professional class. 
Halfway up the ill a stand has be 
hurriedly erected, and in it is th 
stubborn and. par 


to make th 


because of the temperamental nature o 
this piece of machinery that a man 
a flag stands at the halfway level to stop 
eontestan yy tackle the 1 
sifficult par e course. if the timer 
goes haywin 

This tinter, which, in spite of its occa 
sional weaknesses, is otherwise relia 
the tenth part of a second, con in 
electeicall top watch, A mag 


nifying glass is mounted above the wateh 


tn rider, who is aeen acrambling to get out ofthe way 
this thong closes switeh and stops the engine 
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‘ometers, lights, horns, or 
other luxuries’ The en- 
gine emits the strong 
‘odor of hot castor oil. In 
fact the whole motor- 
‘cle represents a special 
form of vehicle devel- 
oped by manufacturers 
solely for hill-conquering. 
The engine is not un- 
like that in a typical rac- 
ing motorcycle. It travels 
at high speed, but is 
geared down through 
chain and sprockets. so 
that tremendous pulling 
power is delivered to the 
rear wheel. This wheel is 
equipped ‘with a steel 
can grip 

incidentally, 


to make 
cyclist starts his mad dash up the 
hill, he breaks a cord that bas 
been stretched across the course 
ten feet in front of the starting 
line. ‘This releases a spring that 
closes an electric contact, starting 
the stop watch. When, and if, he 
reaches the top of the hill elght 
‘or nine seconds later, his machine 
breaks a second cord which, oper- 
ating a similar switch, stops the 
watch. Need for more accurate 
timing is bringing into use timers 
that register 1/100th of a second. 
Scoring depends on, time and 
distance, If the course is conquer- 
able—that is, if it is not impossible for 7 
cyclists to go over the top—time alone is 
the deciding factor. If rain or steepness 
for other conditions makes it impossible 
for any of the contestants in a given class 
to go over, distance enters into the se: 
ing. Markers on stakes indicate the 
tance in feet from the starting point. 
It is almost time for things to. start 
happening. A man clinging to a rope ap- 
pears at the top of the hill and is eased 
down the steep part of the course for 
fifteen or twenty feet, At the end of the 
rope is a large iron hook. You wonder 
what he is going to do. For the present he 
does nothing except dangle. You will have 
to wait until someone tries to ride up the 


hi 


‘A sputtering of more regularity and in- 
tensity than the other noises attracts your 
atiention, It comes from the bottom of 
the hill. The rider who will start the day's 
thrills is about ready to go, He is speeding 
up his engine, listening: critically to its 
roar, 

His machine is interesting. It has just 
enough engine, frame, and wheels to be 
called a motoreyele. Everything not ab- 
solutely necessary to performance of rea- 
sonable safety has been left off. The 
mudguards are seanty. There are no speed 


Shine that give traction 
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cffcient for showering spectators with dirt, 

The rider slips a leather thong 

Le genl denied relay 

ring clips mounte 
near the left handlebar grip. This thong 
is a safety device. When the rider is 
thrown his wrist jerks the leather from 
between the clips, allowing them to close 
and ground the ignition so that his engine 
stops 

‘The track is cleared, the man with the 
Ibook clings to the hillside at one side of 
the course, and the announcer megaphones 
the name of the contestant. 

With a roar the motorcycle leaps for« 
ward, leaving a skyrocketlike trail of dirt 
and sand behind. The first timing line 
snaps, an instant later the machine and 
rider leap a foot into the air as they clear 
the bump that marks the beginning of the 
leveled-out section of the bil. More fying 
of dirt, and the whipping machine tackles 
the real hill, 

‘Almost at the top! ‘Then in another in- 
stant the motorcycle is standing on its tail 
while the rider goes sailing through the 
air towards the sidelines. Evidently he has 
xiiven the powerful engine a little too much 

kas, and the machine simply 
jumped out from under him. 


\ ‘A gasp escapes the crowd as the 


rider lands clear of his machine, 
but directly below it, The engine 
sputtering to a stop, and the 
Je lands with a crash after its 
backward somersault. The man 
with the hook is in action, having 
recovered his balance after leaping 
if the wa 

“More slack,” he yells, and goos 
scrambling down the embankment, 
With a frantic lurch he snares the 
front wheel of the motorcycle with 
the hook. It holds, and ‘the ma- 
chine is prevented from sliding 
down the bank on top of the rider, 

Now comes another difficult 
part of the attempt to conquer the 

ll, While assistants at the top of 
the hill pay out the rope that has 
been snubbed about a tree, the 
hhookman and rider ease the machine down 
the steepest part of the grade to the level 


section, Then the rider mounts the ma- 
chine, ‘the hook is disengaged, and he 
iravels to the starting point in a ride al- 


as thrilling as that in the opposite 
direction, 
His motor 


d on page 100) 
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Have YOU an 


Lnvention 
FOR SALE? 


YOUNG Chicago engineer some 
months ago was thrown out of 
work because of slack times in his 
industry. One day, while on a job 

hhunt, he stopped for a cheap lunch at a 

hot dog stand, The frankfurter he got was 

overdone and greasy. It had been languish 
ing on the grill at least half an hour. This 
gave him an idea, The moment he reached 
home, he set to work on a quick cooker 

that, would. serve each customer with a 

freshly broiled sausage. He constructed a 

simple apparatus that did the trick in 

nas fa ; 

fentot filed a patent application 
on his litle device, and oflered ito sev- 
eral manufacturers, None would have it 
Meanwhile, the landlord, the butcher, and 
the baker were camping on his doorstep 
with overdue bil hard-pressed engi- 
nee decided to take a chance. He bor. 
few dozen of the cookers himsel loaded 
them in his car, and started out’ to sell 
them to owners of roadside stands, He got 
rid of twenty the first 

day, The last time T 

heard of him, he was 

going up and down 
the country, peddling 
his invention, and 
making a good living 
at it, 

T iell this story be- 


cause it so clearly 
demonstrates one way. 
of solving a problem 


that every inventor 
faces—that of selling 
his invention. N 
everybody is in & po 
tion to adopt the CI 
cago. man’s method. 
Dynamos. and steam 
engines, for example, 
cannot’ be hawked 
along the highway, 
But there are more 
than one to kill 


4 Cat, and at least as many to dispose of 
an invention, And sell his invention the 
inventor must, if it is to do him or the 
world at large’ any good, 


| Mechanical ingenuity’ produces great 
inventions, but it seldom produces wealth 
for the inventor, To get, that, salesman 
ship is needed. A striking instance of 
clever marketing came to my notice a 
few years ago. A New Vorker invented a 
new circuit for radio receiving sets and 
‘immediately applied for a patent, In those 
days, the radio craze was at its height. 


AUGUST, 1932 


Edward 
‘Thomas 


The inventor 
the Patent Off 
jammed with radio inven: 
tions. Fearing that the fact 
might wane and his inven: 
tion prove commercially 
worthless before his patent 
was issued, he at once took 
steps to cash in on his idea. This is how 
he did it 

Calling on a score of manufacturers, he 
proposed to each that he lend him one of 
his sets long enough to take out certain 
parts, substitute others, and prove his 
contention that the set, with these changes, 
‘would sound as well or better than before. 
and be from $2 to $10 
‘cheaper to make. Most 
of the manufacturers 
agreed to this plan, and 


This 


in the end the inventor 
licensed his invention 
toa number of ‘the 


receiving a royalty on 
every set sold. By the 
ime his patent was 
granted, he had profited 
handsomely from his 
is case not only 
shows ingenuity 


salesmanship; it also 
lustrates several other 


points every inventor 


‘not wait for his patent 
to be issued before try- 
ing to sell his invention. Third, his expe- 
rience demonstrated that manufacturers 


isplay his invention and explain what 
parts he substituted to lower manufactur- 
ing cost, the men he approached had 
plenty of chance to steal his ideas 

Tn the vast majority of cases, manu- 
facturers may be trusted, Ihave practiced 
patent law for more than twenty” years, 


dog’ cooker sed he In now i 


‘good living out of it 


and the instances of dishonesty of this 
type I have observed in that time, can be 
counted on the fingers of one 

Many inventors stand in their own Tight 
because they are too suspicious, Not long 
ago, I had some dealings with such an in- 
ventor. He was a young drug store clerk, 
wo had compounded a new, relatively 
harmless disinfectant, a stainless salt con- 
taining silver, that would make an adm 
able substituie for highly poisonous 
Chloride of mercury mixtures now used 
for the same purpose 

‘The chemist was in bad health, and so 
poor he could not pay the expenses of fil 
Ing a patent application, As I believed in 
the merits of his discovery, and trusted 
some manufacturer could be found willing 
to back it financially, I interested several 
firms in it. One manufacturer scemed 
ready to buy it and advance the cash 

(0 gel a patent. But, naturally, he 

insisted on secing a sample of the stuf. 

This the inventor refused to prepare, 
though he repeatedly told me it would 
take only hall an hour to do so. Several 
times, in the office, he promised me to 
make up a sample. But by the time he 
reached! home, his fears again had got the 
better of him and he telephoned me, say- 
ing he had changed his mind and that T 
should be able to put through the deal 
without a specimen, Of course, I could do 
nothing for him. Today, he still is as poor 
as he was when first he came to see me, 

Instances of dishonesty, though rare, 
sometimes occur. In Washington, D. C., 
they tell the story of an inventor who de- 
vised an apparatus for measuring electri- 
cally the thickness of paper. It occurred to 
him that his invention might prove useful 
to the rubber industry in measuring the 
thickness of sheets used in manufacturing 
inner tubes. He took his description and 
drawings to a large rubber plant and had 
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a conference with one of the engi- 


neers. 

‘After they had talked for a while, 
the engineer, so the story goes, asked 
the inventor to excuse him for a few 
minutes, as he had another previous 
appointment at that moment. The in- 
ventor was ushered into an adjoining 
room, and told to wait there. Sudd 
ly, something seemed to teil the in- 
vventor that all was not well. He bold~ 
ly walked back into the conference 
oom, where he found the engineer 
‘and another man poring over his 

pers and making notes. In a flash, 
FePrealized that, had the engineer 
wished to confer legitimately with an 
associate on the invention, there 
would have been no need for lying. 
He quickly gathered up his belong- 

‘and left the plant. 

o guard against exceptional eases 
of this kind, the inventor, in submit- 
ting descriptions and drawings, should 
see that there is nothing on the pa 
to show when the application was filed 
‘or what opinion the Patent Office has 
expressed as to the novelty of the in- 
‘vention, This will prevent a dishonest 

tive buyer from claiming that 

‘viously filed an application on 

simian devices : 

percentage of inventors who 
lose the benefits of their work through 
theft of their ideas is extremely small. 
Many more fail to profit from their 
inventions because of their own nes 
gence. The most common mistake is 
failure to file @ proper patent applica 
tion as soon as the invention has been 
completed, Invariably, this should be 
done before negotiations leading to a 
sale are begun. 

This is why: An application may, in 
possible future disputes, serve as proof 
that the man holding it was the first, or 
real, inventor of the device. For that tea- 
son,’ most manufacturers refuse to deal 
with an inventor who has not applied for 


4 patent. 

‘As soon as his application is filed, the 
inventor should begin trying to sell his in- 
vention, Several considerations make this 
desirable, First of all, the need for a par- 
ticular device may have ceased to exist by 
the time the patent itself is issued. That, 
you will remember, was one of the rea- 
sons which led the inventor of the new 
radio circuit to sell his invention as quick- 
ly as possible. 

‘Then, it sometimes is doubtful whether 
an invention can be patented at all of, if 
patentable, whether the patent will stand 
Up after itis issued, Though granted on a 
useful device, a patent, for legal or tech- 
nical reasons, eventually may turn out to 
have little commercial value. 

‘Consider what happened to an inventor 
who, about a year ago, perfected an in- 
genious hold-up alarm’ for use in bank 
tellers’ cages. One part of his device was 3 
carpet with a double lining of wire mesh, 
‘which was connected with an alarm sys" 
tem. The other part was # metal needle to 
be attached to the heel of the teller's shoe 
so that, in case of a hold-up, he could, by 
twisting his foot, puncture the carpet, the 
needle bridging the gap between the'two 
layers of wire, closing an electrical circuit 
and thus setting off the alarm. 

‘The inventor had filed a patent applica- 
tion and took his apparatus to a manufac- 
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Six Rules 
for INVENTORS 


Who Want to Make Money 


1, Have,2 segrch_made of previous | 
+ patents, It may save untold 
trouble, expense, and disappointment. 


2,, File a patent application as, soon 

= as work on the invention is fin- 

ished. This will facilitate finding a 

buyer for your device. 

3, Start trying to sell your invention 
+ immediately after filing your pat- 


ent application, and use all your in- 
genulty in marketing your work. 


4, Don't be suspicious of possible 
+ purchasers; the majority of people 
in this world are honest. 


5, Take proper. precautions to pro: 
'+ tect yourself against exceptional 
cases of dishonesty. Don’t let your 
descriptions show the date of patent 
application. 


6, Be willing and ready to modify 
)s your invention to make it com- 
mercially profitable, or change the 
purpose for which it was devised. 


invention. He probably never will, 

In this connection, let_me empha- 
size the importance of having a search 
‘made of previous patents, even before 
‘an application is filed. This often pre- 
‘vents unnecessary expense and much 
needless effort and heartbreak. 

‘Some years ago, a chemist invented 
4 process of delivering carbon dioxide 
into the air surrounding plants, in 
order to speed their growth and pro- 
duce better and larger crops, All plants 
absorb carbon dioxide, a compound of 
carbon and oxygen, from the atimos- 
phere. With the aid of sunlight, they 
Convert the carbon into sugars and 
starches, releasing the oxygen. ‘The 
inventor's idea, in brief, was to ex- 
tract carbon dioxide from factory 
smoke after soot and other impurities 
had heen removed, pipe it to. the 
crops, and bathe them in it. 

He applied for a patent and was 
tumed down. Refusing to take no for 
an answer, he spent thousands of dol- 
lars in making appeals. The case 
dragged through court after court un= 
til finally, in 1920, the Court of Ap- 
peals ruled the invention was unpat= 
entable because it had been antici 
pated by others, It developed that, 
‘over a period of twenty years, inven: 
tors had been abead of him In every 
detail of his invention, One old Ger 
‘man patent even described a process 
for producing carbon dioxide by puti= 

if blast-furnace gases, and an ac- 
count. was unearthed of ‘experiments 
in which carbon dioxide had been de- 
livered to growing plants through 


turer, who olfered to buy it outright for 
$5,000. Believing he could make a fortune 
in ‘royalties once he obtained his patent, 
the inventor, without consulting hie patent 
Attorney, turned down the offer. Later his 
Inveyer told him he had made a mistake, 
and advised him to correct it if po 
‘The patent, he explained, might never be 
issued or, if i were, might prove of scant 
value, He based this opinion on the fact 
that a. similar hold-up alarm, operated 
though hes atthe gt of he teers 
rs, recently the 
market, The inventor, however, refused to 
reconsider his decision. Since then, be ha 


tubes with openings at the depth of 
their roots, When the final decision 
was handed down, the chemist was 
penniless and disillusioned. From ten to 
twenty-five dollars spent for a_ search 
‘would have saved him his money and years 
of work and trouble, 

The fact that an invention may have 
been anticipated, or that, for other causes, 
‘a patent never may be granted, is not the 
‘only reason for trying to market an in- 

he application is filed. 
ve is that, in the time 
clapsing between filing the application and 
chaining the patent—sometines yeare— 
4 great deal of money may be made. 

‘That was the experience of the inventor 
of the new circuit for radio sets, and also 
‘of a man who invented a necktie with an 

ie lining, which is claimed to make 
more resilient than others, After 
applying for a patent in 1921, he imme- 
diately placed his product on the market 
and engaged in a vigorous advertising 
campaign. Here are the records in his 
‘ase: In 1922, his sales totaled $400,000; 
jn 1923, $800,000; in 1924, $1,400,000; in 
41925, $2,000,000, and in 1926,'$2,500,000. 
He had ‘made more than haifa 
dollars by the beginning of 1923, when his 
patent was issued. As a patent is good only 
for a limited number of years, an inven- 
tion's money-making life, so to’ speak, can 
be lengthened by cashing in on it before 
the patent becomes effective. 

There are other reasons, aside from 
‘earning money, that make ii desirable to 
put an invention on the market as quickly 
as possible and push its sale to the ut- 
most. The commercial success, of an. in- 
vention often bears considerable weight 


with the Patent (Continued on page 103, 
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Here Are the Names 
of Twenty-nine 
Whose Skill Brought 
Them Successin May 


NOTHER happy group of con- 
text enthusiasts hay joined the 
lub,” as 
we call the winners in the 
Poputar ScteNck MoxTHLY Heroes 
of Science Picture Cut-Out Contest. 
‘The names of the twenty-nine who 
receive $1,000 in cash for their ad- 
mirable efforts in the May monthly 
contest, in prizes ranging from $500 
to $10, appear on this page. Last 
month (P-S, M,, July 'S2, p. 31) we 
announced the April winner 
The “Twenty-Niners Club” now 
numbers eighty-seven members who. 
thus far, have won a total of $3,000 
in cash prises, Plenty of others ‘still 
hhave the same opportunity to join 
the “Club,” whether they have tried 
previously’ for a prize or not, The 
July, contest does not close until July 
31, The August competition is ‘now 
open and will run until August 31 
In addition, "everybody, every: 
where. is invited to participate in the 
Grand Prize Contest, in which sew- 
enty-one cash prizes, totaling $4,000 
and ranging from $2,000 to $10, will 
be awarded. To. compete for these 
cash awards it is not necessary to 
have entered the monthly contests. 
‘You need not be an expert in any 
field to take part. All details of the 
Grand Prise Contest will be found 
fon page 32 and 33. 


Ln Heroes of Science 
CONTEST 


Casu PrizEWINNERS 


FIRST 


PRIZE . « 


$500 


M. Coupland, Dallas, Texas 


secon Prize S100. 


W. 0. Hodges 
San Angelo, Texas 


THIRD PRIZE SSO 


John Mercer 
White Castle, 


stx $25 pRizes 


Frank Derro, 
Paul Kovacsik, Akron, Ohio 
Jack Mac-Brair, Brooklyn, N.Y 


ut Allis, Wis. 


Walter Quest, Nasiville, Tenn, 
G. S, Seal, San Francisco, Calif, 
Edward P. Smith, Chattanooga, 


TWENTY $10 PRizes 


Teygue Aageson, Milwaukee, Wis 
John Alto, Grand Rapids, Mich 
Fred Beaumont, New Bedjord, Mass. 
Albert E. Cooper, Phila, Ps. 

Morton Crane, Fioral Park, N.Y. 
Mrs. John Cutler. Claremont, Mont. 
Gerald! Damush, Brooklyn, N.Y. 
HL Vergil Dechert, Peoria, IU, 
Charles Delmont,’ New York City 
J. Ralph Fenton, New Castle, Pa. 


George Guerry, New York City 
iret Howell, Clarendon, Va, 
Normal Krell, Fort Worth, Texas 
hel Millspaugh, Anderson, ud, 
Charles North, New York Ci 
Sue D. Runyon, Millington, N. J. 
Van Dee Sickler, Los Angeles, Calif 
‘Mrs. Lydia Ward, Bl Paso, Texas 
Paul J. Welzel, Puyallup, iash. 
ACW. Woehr, Lakewood, ¥. J. 
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YOU May Win a Prize by Entering at Once Our Big 
Picture Cutting Contest . . . SEE TWO FOLLOWING PAGES 


3 


Cut out th 


pictur 


along the white lines and you will find it easy to put eight parts together to make two 


$10,000 in CASH 


Here Are Last Two Heroes of Science 


UR great Heroes of Science Cut- 
‘Out’ Purse Picture Contest, which 
began in the. Sareh fssue, "bo 
enters its last month, To the wine 

ners of this final monthly contest, Porvas 

Scumicx Mosritty again’ will award. $1,000 

in twenty-nine cach prizes, Yanging from $800 

to $10. ‘The names Of the fortunate twenty 
nine who ‘captured the. prizes inthe May 

Contest wil be found oa! page 3 

if you flled to take part in this fascinating 
ame during the five preceding month, Yom 
dit have a chance to win one of our penevous 
fash award for thie ast monty sont 
Sx alatnet and separate competition. 1! you 
have tried without success 40. far, be. ure 
to make a Tastattempt—you may win in 
the home stretch! Betudes the contest for 
bur seventy-one Grand Prists, totaling $4,000 
ind ranging {rom $2000 to S10, will now be 
ged. 

or those who are new to. the game, let 
us explain once more Bow it played. ‘The 
tricks simple; Young and old fan’ do i as 
long as they are alert and no expert traning 
tr experience in any Beld required to in 
At the top of these pages, you will note four 
fomposite. pictures, representing Heroes of 
Science and’ Their Accomplahments, As you 
fee, each of these pictures divided Jato 
Tour parts, making sateen parts in all. Each 
ofthe part belongs ina dierent ictre 
Hegin ty cutting. all of them out. It you 
reassemble them correctly, eit of the 
{ren cutwouta will pive’ $00 TWO. COM- 
PLETE PICTURES of Herocs of Science, 
‘wih eit parts let over, 

Prizes in this nal monthly contest will be 
wanted to those who submit the two cor- 
Tet complete pictures, asemble and. mount 
them in the nedtest and most skilful manner, 
and sale the names. and accomplishments 
ff each of the two Heroes of Science In 
twenty words or es 

"in competing for the monthly prizes, aub- 
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mit only TWO COMPLETE PICTURES, in 
Which no left-over cuttings are used. These 
two. complete pictures should be assembled 
from the cuttings numbered from 81 to 96 
inclusive 
Now for the Grand Prize Contest! In 
each of the six monthly contests only eight 
ff the pictures’ siten parts were used, That 
leaves forty-eight unused cuttings, which care- 
ful contestants have preserved to participate 
in the Grand Prize Contest. 
ESE forty-eight 


left-over cuttings, 


when assembled correctly, will give you 
‘TWELVE ADDITIONAL COMPLETE PIC- 
TURES of Herocs of Science and Their Ac- 


the twelve correct additional pic- 
tures, assemble and mount them in the neatest 
and most skillful manner, and state the name 
‘and accomplishment 0 


‘each of the twelve 


tions must_be mailed or delivered to. the 
offices ‘of Porta Science Mostuty not 
later than September 30, 1932, 
pete in this final monthly contest 
nd Prize Contest, it i not necessary 
to bea regular reader or subscriber of Port. 
‘Screxce Mostutty, ‘Nor do. you need 

to buy the mazazine. You may borrow copies 
froma friend or consult them at the public 
brary or at any office of Porciax Screxce, 
Maxruty and copy or trace the pictures. 
You may have any friend, neighbor, oF 
relative assist you in solving ‘the puzzles 

‘So far, this has been the most’ successful 
Gontest ever staged by Porurax  Sciexce 
Mosrmy. We hope you will compete for 
the Grand Prizes—and may the best men 
‘Before you start werk on this month's 
fuze picture: or the twelve aditional ones 

‘sure to read carefully the rules of the 
contest om the opposite pare. 


MONTHLY PRIZES 


. $500 
- 100 


First Prize... 


Second Prize ..... 
‘Third Prize ... 


150 
200 


$1,000 


Six Prizes, $25 Each .. 


‘Twenty Prizes, 10 Each 


Total 


GRAND PRIZES 


vee $2,000 
500 
200 
300 
250 
250 
500 


$4,000 


Turn to Page 31 jor Names of 
Wineers in the May Contest 


First Prize ... 


Second Prize ......+.+ 
Third Prize ......20000 
‘Three Prizes, $100 Each 
Five Prizes, $50 Each 
‘Ten Prizes, $25 Each . 
Fifty Prizes, $10 Each 


Total 
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a 


Rates of This Contest. 


The Men Whose Pictures Can Be 
Completed Are in Above Group 
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set of pictures, when cut apa 
Correctly, will make two 
with eight parts left over. 


‘he pleteres mont be pte Lobe 
2. ‘The monthly prizes will be awarded to 
these Eeaesant) the tarmac 
Correcty and inthe eats am moa elf 
tmaneet Each ofthe two cmapkte pete 
tant be accompanied ‘by Sweaty swords ot 
fen ideniyint the Horo ‘Scbare and 
13" ccomplament 


3, Ansers to each monthly contest must 
‘3+ ‘ye mailed or delivered to the ofices of 
Porvtar Scusee Mosritcy ‘not later than 
the list day of the month following the 
date of publication of the mazazine in which 
the pictures appear. Thus, solutions of the 
puzzle in this month's issue must be mailed 
fr delivered not ister than August 31, 


4, At the close of the sic monthly contests, 
*+ there will be a final contest for Grand 
Prizes. "To. compete for these contestants 
must carefully save the cuttings left over 
from the monthly contests. These left-over 
cuttings, during the six months, will produce 


tional pictures must not be submitted during 
the progress of the monthly contests, but at 
their close. Entries for the Grand Prize 
Contest must be mailed or delivered at the 
offices of Porciar Semxce Moxrany not 
later than the thirtieth of September. The 
officals of the Popular Science Institute, who 
award the prizes in the six monthly contests, 
also will act as judges in the Grand Prize 
Contest. Their final decision will be ane 
nounced as soon a8 posible. 


FOR SOLVING NEW AND 
EASY PICTURE PUZZLES 


- Read Carefully 


receive consideration for the Grand 
+ Prises, contestants must submit not less 
than twelve additional complete pictures. 


G, Grand Prizes will be awarded to those 

who assemble the twelve 
tures correctly and put them 
ogether in. the neatest and. most skillful 
manner, Each of the twelve pictures rust 
be accompanied by twenty words or Tess, 

the Hero of Scence and his 


7, In case of ties cach tying contestant wi 

* be awarded the prize tied for. ‘This ru 
will Be observed in the monthly’ contests as 
Well as in the Grand Prize contest, 


, All entries should be addressed 10 the 
+ Heroes of Science Contest Editor, Po 
tax Scurxce Moxtuty, 381 Fourth Avenue, 
New York City, Name and address of the 
‘entrant. must he written plainly on each 
page of the entry. Entries with insufficient 
Postaze will not be accepted. The publishers 
‘aannot be responsible for delay, loss, or non 
delivery of entries, No contribution entered 
in this contest will be acknowledged, and none 
will be returned. No letters of inquiry te 
fading points covered in the rules can be 
Ancwered, 


Q), Theres no entry fee. You need nat buy 
. Torcuax Scimect Mowtauy to compete, 
You cam borrow 2 copy from a fiend and 
tec or copy the ple, of You cm examine 
2 copy of the marasine at any ofice ol 
Porviar Sctexcr Moxtaty or at the public 
Iibraries free of charge 
10, Each contest is open to everybody, 
everywhere, except employes of Port 
since Mocrmte ‘snd lhe Popasr 
Science Institute and. their families, The 


officials of the Popular Science Institute will 
‘act as judges and their decision will be final, 
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lef Gnotemala mative with 2 qeastly Sf avec 


‘rough to the United Beaten, ‘At 
teu ‘sow growing In Florida 


reasure Hunters Comb Earth 


Dr, David Faieehild, in charge of plane 


HENEVER you eat an avoca- 
A mangosteen, bamboo 
sprout, of bread made from 


durum’ wheat; enjoy choice 
steak or pork chops from cattle or hogs 
fed on alfalfa and soy beans: or marvel 
at the beauty of an Oriental lily, you are 
reaping the benefit of work done by a 
handful of explorers who devote their 
lives to the search for new and valuable 
plants that will grow in the United States. 
Only recently, exotic plants and fruits 
from the islands of the Caribbean were 
brought to Washington by these strange 
treasure hunters. Sixteen cases of potted 
growing plants and a large quantity of 
seeds preserved in cold storage were 
landed at the Government wharf and in- 
spected, classified and fumigated. 


M 


By WALTER 


To secure these specimens, trails were 
ccut into jungles and tropical swamps were 


invaded. Whole trees were cut down and 
hhuge burdens borne out on the shoulders 
of men. Thus seventy-two palms, 106 


fruit and nut trees, and 333 ornamental 
plants were carried from the wilderness 
and brought to America. Here they will 
be tested, developed, civilized, and no one 
can say what their future value may be. 

This is but one small instance of the 
work done by the Plant Introduction Divi- 
sion of the Department of Agriculture. 
No spot on earth is too remote or too 
inaccessible for the men of this division 
to invade. Into the jungles of Central 
America and Africa, the deserts of Mon- 
folia, fruit markets of the Orient, and the 
back’ yards of foreign cities they go to 
gather seeds, scions, and living plants. 
‘Their work is fascinating, romantic, ad- 
venturous, and sometimes dangerous. It 
has long periods when no outstanding dis- 
covery is made. Then one trip may yield 
12 useful crop like the soy bean which will 
pay for the next thousand years of ex: 
ploring. 

On the other hand it may be that an 
American product will save a distant land 
from famine, This is what happened re- 
cently as the result of work done by Dr. 
Charles F. Swingle, a plant explorer who 
in 1929 carried inio the arid regions o 
Madagascar the drought-resistant tepary 
‘bean from Arizona. The handful of seeds 
‘Swingle gave the natives grew readily and 
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this year over 6,000 pounds of the beans 
were planted, and their rich yield is ex- 
pected to take the place of the prickly 
pear, practically destroyed by the cocht 
neal insect. Thus by exchange does Amer- 
ica pay its debts and plants travel around 
the world. 


HIS wandering of plants with the 
help of man has been going on for 
many centuries, When your ancestors 
generations back got tired of the berries, 
fruits and roots in their territories, they 
would invade the neighboring country in 
order to bring back something better and , 
more to their liking. Such plant introduc- 
tion probably was the very beginning of 
agriculture. Later, sea captains made a 
practice of collecting and bringing home 
strange plants that they found in far- 
away places. Some vessels had fair-sized 
green houses in which plants could be pre- 
served alive, But it remained for the 
United States Department of Agricultur: 
to create the modern agricultural explorer. 
Imagine for a moment that you are 
such an explorer, preparing to set out in 
quest of new and valuable plants. You 
are working through the Government 
Plant Introduction Division located in 
one of the temporary war buildings in 
Washington. Your activities, according to 
a brief outline sketched by B. T. Galloway 
of the Plant Introduction Division, would 
be somewhat as follows: 
‘You first call on crop specialists and 
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other pp 
Agricultur 
from. then 
seek, Besides visiting 
books and other publishe 
to find in many cases thal 
tion they contain is extremely m 

uunrolial 
You 
quarant 
you will not 
multiply an 
In your spare tim 
ne fil 


ris of the Department 0 
learn all th 
hout the plants you 


Taws and regulations, si 
unk 


range for letters of credit, p 
roducing you t 
who can be of assistance 
‘OF course, you already 


EYENTUALLY you arive at a te 
Chinese village and within a 
time you have secured native helper 
sembied a caravan, At last you start 
actual search for, let us say, a blight- 
resisting pear, 

‘You wander about for weeks, find water 
sometimes difficult to obtain, get lost, sub- 
due a mutiny among your native helpers 
and may be captured by bandits who 
may decide that the logical thing to do 
is to shoot you and the other members 
of your party’; but you have little of value 
that interests bandits, and they release 
you. At last you find the desired pears, 
ather all the seeds you can, pack them 
carefully, and transport them'to the near- 
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‘and within a few years the handful of 
tiny seeds that you spent three mont! 
in collecting has multiplied into a 
crop worth many ‘each year. 

The dean of American plant explor 
was just such a man, He was Frank N 
Meyer, who spent nine years wandering 
on foot over China, finally dying in the 
waters of the Yangste River, He was part- 
ly or wholly responsible for introducing 
such valuable plants as the soy bean, vari- 
fous peaches, pears, centipede grass, juju- 
be trees, chestnuts, and elms. He walked 
10,000 miles from Turkestan to the East 
Coast of China, poking about in odd cor- 
ners, ever on the watch for something 
new in the way of growing things. 


‘W. J. Morse, of the Department af Agriculture, 
Inapecta, back. miso—fermented ground soy 


his Is the Strange Story of Men Who 
Meet Adventure in 
While Seeking New 


Distant Lands 
Sources of Food 


Te cornes feo J. 


In 1905 Meyer started the Chinese per= 
simmon on its road to popularity’ in 
America. It has yet to “arrive” in a big 
way, but it is one of the most promising 
‘of naturalized plant citizens. The persim- 
mon that he got from the Ming Tombs dis- 
trict in China aroused a new interest in this 
type of fruit, and plant hunters ever since 
have been keeping their eyes open. for 
something even better. They seem to hav 
seen it in the Fuyu persimmon, a vari 
that does mot pucker your mouth when 
you cat it, You (Continued on page 112) 
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‘With this apparatus, a sch 


Invisible Gases Seen in Remarkable 
of Flames Taken in U. S, Bureau of Mines 


F YOU could put on a pair of magic 
spectacles that would give you the 
power to look at invisible objects, you 
‘might see sights like those in the pho- 

tographs reproduced here. Made recently. 

by experimenters of the U. S, Bureau of 

Mines through a process called “schlieren 

photography,” they depict for the. first 

ime some of the fascinating curiosities of 
ature’s wonderland, 

Most persons have only a vague men- 

tal image of the way the heat of a gas 

burner flows against a cookpot and makes 
the water in it boil, but now the process is 
vividly shown by the camera. Billows of 
hot gases from a Bunsen burner swirl like 
smoke around a flask of water, in one of 
the Bureau of Mines’ photographs. 
Hydrogen gas, used to fill balloons, and 
carbon dioxide gas, a common product of 
combustion, are pictured flowing from the 
‘open ends of pipes into the air. The first is 
seen rising, while the second sinks—a 
riking demonstration that hydrogen is 
lighter, and carbon dioxide heavier, than 
air. To the naked eye, these 
streams of gases flowing into 
the air would be invisible. 
nguishing fire with elec- 
, an intriguing new ex- 
periment of still unexplored 
significance, is a third subject 
for the photographs. Some 
months ago, Bernard Lewis, 
physical chemist at the Pitis- 
burgh, Pa., station of the 

U.S. Bureau of Mines,demon- 

strated that he could put out 

small flames by bringing elec- 
tried pieces of wire gauze 

near them (P.S.M,, Mar. '31, 

p. 65). The explanation is be- 

lieved to be that particles in 
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bject ix 


polls) 


SPARK GENERATOR 


Drawing shows 0 


Pictures 


ARROWS SHOW COURSE 


sed in making 2 schlleren photograph 
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MAINE’S GOVERNOR RAISES SHEEP 
AND WEAVES WOOL INTO CLOTH 


i 


UNUSUAL hobbies of 


4 flame are themselves electrically charged, 
fand that electrodes carrying a high voltage 


“Schlieren photography” takes its name 
Gong pe coos of seen come 
Toit ated tent costes INVENTS PICK FOR DINOSAUR HUNTERS 


yentor of the 
pick,” demonstrating how 
the " short-handled toot 
‘would be used in scraping 
ground for fossil ones. 
A metal, U-shaped inset, 
indicated by the arrow in 
the close-up view, keeps 
‘the metal head from bit- 
ing into the wood, 


CLOTHES TO BAN COLDS 


Sur of clothes made from a new fab- 
ric that will banish colds are predicted by 
Maurice Holland, of the National Re- 
search Council. He envisions the fabric as 
manufactured from cotton in such a way 
that it will absorb perspiration and res- 
ulate body heat perfectly. 
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CACTUS, 36 FEET TALL, 
IS MOVED 400 MILES 


Awarzur gardeners can appreciate the 
magnitude of a task performed the other 
California, where a cactus plant 
ix foot tall’ was success(ully tan 
planted to a site 400 miles 
vas undertaken by Leroy W 
ape engineer, anda crew of five men, 
{o beautify a Los Angeles, Cali, business 
building's frowns. Brace with 4 protect 
ing. scaffold. of wood, as shown’ in. the 
photograph above, the twelve-ton plant 
tras Tonded on a truck and trailer for the 
to its new home. 


COIN PURSE OF RUBBER 


A nonper change pouch is the latest 
thing in purses. Tt consists of a hollow 
disk about two and one half inches in 
diameter, perforated by five pairs of holes, 
three eighths of an inch in diameter each, 
spaced at equal intervals around the cen~ 
ter. C 

holes, cannot drop out accidentally. 


WINDOW FIRES TEAR GAS AT KIDNAPER 


Devices to foil woul 
kidnapers are now occupy- 
ing the attention of inven- 
tors, nous ap. 
paratus recently” developed 


NO BELLS IN TOWER THAT SOUNDS CHIMES 


sxe are no bells in the belfry of a 
den toes woealy coteaiol we Lae 
View Memorial Park, in southern New 
Jersey. yet beautiful chimelike notes come 
from i. The installation is an.adapsation 
f the new “electric carillon” developed 
by RCA-Vietor Company en; 


Seated at an organlike console in a chapel 

tower, the carillon 

player depresses keys of a forty-nine-note 

keyboard. As the keys are struck, tiny 

ike tuned metal reeds. “Theit 

jones, magnified el yap 

ful amplifier, are projected through a loud- 

speaker system in the tower, The player 

hear himself play by the use of a 

mall loudspeaker. in 

the chapel, hooked in 

oon the circuit, By use 

of the carillon, small 

churches and schools 

can now have chime 
music hith 

sible due t 
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Engineer Designs Bridge-Tunnel to Span Entrance to Harbor 


r a 


Drawing of the 
amphibian 


oi Interfering 


AN AMPHIBIAN motor highway 


surface at the center to p 
‘way for ships, is proposed 
cisco, Calif,, engineer, This hybri 


the projected ( 
Francisco or (0 
town tunnel 


erve as an al 
Men 


could be t 
tar at the entrance to the Mediterranean 
Sea, Unlike all but the highest bridge 
would not impede vessels with tall 1 


A motorist would cross first a. fi 
bridge and then x tloating bridge suppor 
by pontoons, Next he would descend a 
spiral ramp to a level forty-five feet be- 
neath the water's surface. A floating tun- 
nel 1,000 feet long, supported mainly by 
its own buoyancy, would lead him to an- 
other spiral ramp for the ascent, to an- 
‘other bridge, and thence to land. Floating 


FLAT TIRE ALARM SNAPS 
SIGNAL TO DRIVER 


‘Tnwety warning of a puncture is given 
by anew flat tire alarm. When it is 
mounted upon an automobile wheel, this 
invisible watchman remains silent as Jong 
as normal air pressure is maintained. 
‘When the air goes out of the tire, a plainly 
audible click, the sound made 

ickets” of elevator start- 
Idings, is heard at each 
revolution of the wheel, The device is in- 
stalled between the rim and the tire, as 
shown in the photograph above. 
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parts would be securely anchored, while 
guard chains strung between buoys would 
Protect the bridge-tunnel against. unman- 
ageable ships. The inventor, Cleve F 
Shaffer, declares that each of the princi- 


ples of the invention has been applied suc- 
cessfully elsewhere, and he has simply 
‘combined them 

Tn the event of war, the tunnel-bridge 
could be removed and towed away 


NEW WATER CURE RESTORES WASTED MUSCLES 


patient with wasted muscles indulges 
Mesining iajured member 


ie that eects cue witha 


Patients with 
atrophied muscles or 
injured 


limbs through an ut 
derwater cure dem- 
onstrated recently 
before the American 
Medical Associatior 

Immersed in wate 
a grown man is 
buoyed up as to be 
reduced to. the 
weight of a baby. 
Gentle exercise with- 
out strain, thus made 
possible, restores his 
strength, For hospi- 
tals unable to install 
a large pool for the 
treatment, known as 
“‘hydrogymnastics,”” 
a portable tank 
hhas been developed. 


» 


UNUSUAL PICTURE OF EINSTEIN TOWER 


Fastastic enough for a 
futuristic stage setting ap- 
pears the scene pictured at 
the left, but the objects in 
it are Feal and practical 
‘The photograph was taken 
uupon the grounds of the 
famous Einstein Tower 
near Potsdam, Germany 
This tower, seen in the 
background, houses many 
of the delicateastronomical 
instruments with which 
Prof. Albert Einstein de 
veloped his theory of rela- 
tivity. In the foreground, 
Dr. von Klueber, one of 
Einstein's "associates, is 
peering into an “Einstein 
telescope” or astrograph, 
used to observe the deflec: 
tion of light rays in passing 
the sun’s disk, one’ of the 
proofs in support of the 
Einstein theory 


SPOUT IN ORANGE LETS 
USER DRINK THE JUICE 


A Boos to those who enjoy 
sucking the juice of oranges is a 
Kittle aluminum spout recently 
invented for the purpose. Its 
sharp end is inserted in the top, 
of the orange with a twisting 
motion, the resulting round piece 
‘of peel removed, and the spout 
replaced, This time it is forced 
jn all the way up to a round 
rubber gasket, Squeezing the 
‘orange with both hands causes a 
fountain of juice to run down 
the spout, which is held to the 
lips of over a glass. The de 
is especially popular in Florida 

trices, where it 
is fitted with a container and car- 
in the pocket like a drinking. cup, 


In the background is the Eine 
Ger. 


many, . 
tatrogeagh to observe fight rays 


LIGHT WHEELBARROW 
MADE OF ALUMINUM 


So wiowr that a woman oF child can 
easily handle it, a new wheelbarrow weighs 
but thirty-seven pounds. Skillful design 
and choice of materials, however, give it 
the strength of much ‘heavier barrows, 
rything but the axle is made of alu 
minum or aluminum alloys. Tubing is used 
for the handles and the wheel disk is cut 


from heavy plate, —~ fog ee e of the spout eliminates the b 
this whe moving 
‘only Wey Hlows all of the juice to be saved. 


SPRING IN SCREW DRIVER 
STARTS WOOD SCREWS WHIRLING BLADES END HEADLIGHT GLARE 


BaLKY wood 
screws are easily on 
their way with a 
screw “driver that 
has a spring in its 
shank. "The handle 
may be drawn back 
slightly under the 
tension ofthe spring 
When it is released 
it applies a smart 
tap 10 the head of 
the screw, causing 
the threads to bite 
{nto the wood, and 
obtain a firm hold 
The screw driver 
then forces the serew 
home in. the usual 
way. Screws tight 
from rust of paint 
also ean be removed 
with the new tool, 
itis claimed. 


Basso upon 
principle, an a 
Just perfected for night drivers 

Mass, eve specialist 


headlamps. ‘The effect is similar 
to looking through the moving 
blades of an electric fan. In 
closed in a small frame, the de- 
‘vice is installed on the inside of 
the windshield, where the air 
currents it produces keep the 


MAGNET 


slass from steaming or fogging. The blades 
are stopped and held edgewise by a magnet 
for daytime driving. The inventor, R. E. 
Eaves, says his device is designed to con- 
form with modern theories of the eye's 
ROTATING BLADES response to changing illumination. 
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Women’s Summer Clothes Only One Sixth as Heavy as Men’s 


A surprising result of 
the experiments performed 
at the Institute, however, 
was the discovery that peo- 
ple perform light work best 
at temperatures just a little 
higher than those at which 
they are comfortable. When 
subjects were set to sorting 
marbles, corks, dice, and 
other objects previously 
mixed in a bowl, their work 
was found fastest and most 
nearly accurate at tempera- 
tures between seventy-five 
and eighty-six degrees F. 


Do women dress more sensibly for the 
warm weather months than men do? Two 
piles of clothing, selected as typical in a 
recent research of the Holland Institute 
of Air-Conditioning, afford an interesting 
commentary. One of these weighs less 
than a, pound, representing the average 
woman's costume with the exception of 
shoes. The other is a man’s costume, 
weighing nearly six times as much, a virtual 
“armor” for the perspiring male, 


about sixty percent—corre- 
sponding to a hot, but not a 
y, summer day, 


A sew bulb for use in traffic fights and 
railway signals, that will eliminate acci 
dents caused by red light failure, has been 
designed by Charles Adler, Jr., Baltimore 
‘Mad,, signal engi- 
eer, When a red 
stop signal fails in 
auto trafic control 
1 driver, seeing no 
light, ig likely 10 
crash into cars 
crossing the other 
way. Adler's new 
Dull is fitted with 
two filaments sep- 
arated by a shield 
so that if failure 
of the first fila 
ment brings the 
second into action 
half the red light 
shows, guarding 
traffic Until a new 
bulb is installed, 


Sigeat Heke 
DOORBELL TELLS CALLER 
IF PARTY IS IN OR OUT 


So vistr 


ss need not linger on the 
doorstep wondering whether an apart- 
ment house dweller is at home, a 


| —-...] 


ROSRIM tell is pressed. The ‘word “in” or 
“out” appears above. the button in 
response fo the ring. followed by the 

‘lick of the door latch as soon a5 the 

[db ramy to decsiee his ler 

A switch, set by the resident, con- 

rls ths antensetic Smopacee: 
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‘Testa at the Holland 
Teatitute ‘show 


é 


STRATOSPHERE PLANE'S 
MOTOR GETS FIRST TEST 


Wane the frame of a giant airplane 
being built for a flight into the strato- 
sphere at the Farman works in France 
ears completion, its novel 380-horse- 
power motor recently received its first 
tests. The new motor has three super- 
chargers arranged to elevate the air pres 
sure in successive stages, permitting much 
higher flight than would otherwise be pos- 
sible. To dissipate the heat generated b) 
the movement of the superchargers 
blades, the air passes within finned radia- 
tors on its way to the carburetor. 


a 


Midget Car, Streamlined for Speed, Goes 147 Miles 


NEW ZINC-VAPOR LAMP 
HAS STRONG RED GLOW 
Decorative lighting 


applica 
light” 
‘ones, as under the former wo 
appear a vivid red and the latter blac 


HYDRAULIC JACKS SPREAD BRIDGE ARCH 
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Light Beam Carries Secret Message from Aircraft to Field 


Secret communication between military aircraft and ground 
headquarters was forecast in an experiment at Schenectady, N. Y., 
when a newly perfected system known as " 

mitted voices from the Navy airship Los Angeles to the earth 
2,500 feet below. A flickering beam of light, modulated by sounds 
entering the transmitting microphone, replaces radio waves to carry 
the message in this new system. Unlike radio waves, the light beam 
is easily focused and aimed at the receiving station, ‘where a curved 
mirror and an electric eye pick up the signals and render them 
audible in a loudspeaker. No one outside the beam's path can inter- 
cept, the message. The photograph below shows the signals being 
cattied to radio fans by a broadcasting station. 


THIS CARPENTER'S SAW 
HAS REMOVABLE BLADE 


Wutey a carpenter's saw, invented by 
a San Francisco mechanic, becomes dull, 
the edge may be removed and. thrown 
away, ‘The tool is provided with three 
interchangeable blades. Each one may be 
replaced at less than the cost of filing the 
‘ld teeth sharp, While itis in use, so firmly 
does the blade cling to the handle, held, 
according to the in- 
ventor, by a suction, 
that a tool such as a 
nail set must be used 
to pry it off after 
its service is ended 


) Ne 


blades come with thin 
to no sharpentag is done 
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“narrowcasting” trans- 


MOTOR-DRIVEN HANDSAW 
CUTS THIN MATERIAL 


Desicxep for cutting wallboard and 
for light tasks, a compact electric hand 
saw was exhibited recently by its inventor 
at San Francisco. Its circular saw blade, 
no larger that the palm of the hand, is 
driven by an electric motor above the 
handle. The latter is constructed in the 
form of a pistol grip, and a trigger serves 
as a switch to start and stop the motor. 


tent to the land 


UNUSUAL FLASHLIGHT 
GIVES AIR’S HUMIDITY 


A. rasuuicur, 
cently placed upon the 
‘market, bears upon its 
handle'a device for 


computing the relative 
humidity of the a 
The combi 

strument 


especially for workers 
in lumber-drying kilns, 
where evaporation 
controlled by humidity, 
enabling them to read 
hhygrometers in the dark 
and compute thi 

ture content of th 
from figures on the 
flashlight handle, 


mois 


WORKBENCH OILSTONE 
RUN BY ELECTRICITY 


Euecrnictry runs a new oilstone for the 
home workbench, taking the drudgery out 
of sharpening chisels, plane irons, and 
knives, Tools are held against the’ hori- 
zontal revolving disk in the same position 
18 upon a hand oilstone, but without mov- 
ing them, insuring a steadier hold, 


a 


eAnyone 


In landing, pilot must fly a ship every second of 0 


to tate care the machine doesn't ground-loop 


YOUNG pilot was applying for a 
job at an airport. 

Want to see me fly?" he asked 

the manager. 

T don't want to see you fly, 1 

want t0 see you land. That's the test.” 

"The manager was right. You can tell 
more in one minute about a pilot's skill 
when ‘he is landing than you can in ten 
when he is in the air 

‘An old axiom of the hangars has it: 
“Anyone can fly. But it takes a pilot to 
land,” 

‘The last and hardest thinga student learns 
is how to come down. Even old-timers, 
who have been handling ships for years, 
Tearn new lessons from every unusual of 
emergency landing. ‘The thirty seconds 
before the wheels touch are the most fm 
portant in the average fight, For example: 

‘One boiling August day in 1920, T was 
coming down from a test hop in a cabin 

ld at Roosevelt Field, Long Island, 
AAs I slid over the south boundary fence 
into a twenty-mile-an-hour wind, a beown 
funnel of dust came racing across. the 
field. It was one of those midsummer 
whirlwinds you see picking up dust and 
leaves on hot August days. 

"The Fairchild was thirty fect in the a 
settling down for the landing, when the 
Airswitl bit the left wing. It tossed it 
into the air like a piece of paper. Tn a 
flash, the ship was’ thrown ‘almost into 
a vertical bank. ‘Then, the swirl charged 
Away to the rear. T had just enough height 
{o pour in the gun, racing the motor, and 
roll back on a level keel before the wheels 
touched 

‘Allover in the winking of an eye, it ile 
lustrates the unexpected, split-second hap- 
peninys that may occur Just before the 
wheels hit. In landing, you have to fy a 
ship every second, Even after the wheels 
are on the ground, you have to watch that 
the ‘machine does not, “‘groundloop,” or 
run around in circles digging in one wing 

Unless a pilot is coming down with a 
dead engine, he keeps his hand on the 
throttle, a little knobbed lever at the left 
side of the cockpit, all the time, ready to 
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Can FLY — dur 


By 
RANDY 
ENSLOW 


mile from town. We circled 
{ice to look over the lay of 
the land, ‘Then I started 
down, 

In the shade of an oak tree, 
at one’ side of the field, 
dozen cows were chewing i! 
ciuds, None of them seemed 
{0 pay any attention to us. In 
Tanding, a pilot usually keeps 

jes on the field from 
yy yards in front 
plane as he nears the 
ground, 1 was leveling. off, 
With the wheels almost touch? 
ing, when I saw one of the 
cows wandering’ out into the field directly 
in front of the ship. She saw me at the 
same instant and started down the field, 
tail up, setting a world’s sprinting record 
for spotted cows. I shoved ahead the 
throttle. ‘The Hisso engine took hold with 
a roar. We picked up just enough speed 
to et me lift the right wing a few inches 
ind avoid a crash, It raked along up the 
back, “Hair flew over the top of 
the wing Hike grass coming from a lawn 
mower, Then the Standard climbed into 
the ait. The cow picked up a little more 
speed and the last T saw of her she was 
heading down the field almost fast enough 
to take of 

In coming down for a landing, as you 
near the ground you ease back the stick, 
lifting the nose of the plane so the machine 
levels off a few feet above the field. As it 
loses flying speed, you pull back the stick 
still farther, dropping the tail to make a 


‘open the motor in an em: 
gency. On long glides, he 


from fouling up on the 
‘way down. 

“The strangest case T re- 
call in which slamming on 
the throttle at the last 
minute pulled me out of a 
jam occurred near Jeffer- 
son City, Mo., six or seven 
years ago. 


barnstorming in a pair 
Hisso-Standard _biplan 
‘The only good landing 5 
‘we could find near the 
was a big pasture half a 


NIGHT LANDING, A perilous undertaking in eatly ds 
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Only a Pilot Can Land 


Thrilling Moments in Bringing a Plane 
Down in Emergencies and the Secrets of 
Landing Are Described in This Article 


“three-point landing” with the two wheels 
and the tail skid touching the ground at 
the same instant, ‘The fact that the tail 
drops suddenly makes the plane appear 
to sit down and gives rise to the airport 
term for landing, “sitting down.” 

The hardest part is knowing when to 
level off. If you wait too long, you strike 
the ground at an angle and bounce. If you 
don’t wait long enough, you stall in ‘the 
air and “pancake” with a smack that might 
wreck your landing gear, 

T remember one student who made his 
first solo at Lambert Field, in St. Louis, 
Mo. He started his glide all right, then 
ot “ground-shy” and leveled off too soon, 
His instructor, watching beside a hangar, 
led to the mechanics inside: 

‘Boys, run out and jack up the airport! 
He's going to land twenty feet up!" 

Sometimes a pilot levels off high in- 
tentionally, as, for instance, when he comes 
into a strange field at dusk 
him to clear unseen obstacles and by 
slipping,” or kicking over the rudder so 
the plane moves sidewise momentarily and 
acts as a powerful brake, he can lose the 
height and land normally 

One landing of this kind, four or five 
years ago, gave me an exciting adventure 
in the Mohawk Vs ww York, Cows 
again figured i dnt know how 
exciting it real 

s fying an Oriole, with a Curt 
ngine, west of Albany, A 
pinhole leak in an aluminum pipe of ‘the 
cooling system allowed water to squirt out 
fas soon as the pump started working. Be- 


yond Schenectady, the 
temperature gage 
showed the engine get- 
ting hotter and hotter, 
Near Amsterdam, the 
water began to boil. 
I expected the over- 
heated motor to cut 
out any minute, To 
the west, the sky was 
still flame-red above 
the hills, but, in the 
valley below, dusk had 
fallen. I could just 
make out, in the 
loom, a large dark 
spot surrounded by 
lighter areas—a green 
past fields of 
ripening grain around 
it on all sides, 

1 was leveling of 
skimming the ship about fifteen feet 
or so above the ground, ready to 
sit down, when a dark blob on the 
ground grew larger and a cow went 
past. I looked ahead. In the faint 
light, I saw the end of the field was 
alive with cows, There were black, 
white, speckled ones. They were all 
lying ‘down, looking like varicolored 
boulders in’ the dusk. 

T gunned the engine. It gave one 
last burst of power and then cut out. 
But that added pull was enough to 
carry us over a stone fence into a 


cf fying, coming down at night is made safe by foodlights and the landing 
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hts of planes 


the fact that we landed at relativels 
speed, with the tal low from hurdling the 
‘ence, kept the Oriole from somersaulting 
in the tangle. As it was, she stumbled 
along, tail high and propeller almost hit- 
ting, for 150 feet before she stopped. 

"The next morning at sunrise 1 went out 
to look for the leak. I discovered some- 
thing that made my hair curl, In huedling 
the fence, the night before, the Oriole had 
gone between two steel. standards under 
igh tension wires carrying 63,000 volts 
And Thad missed seeing them ent 
the dusk! 

"The color of fields, as seen from the 
air, frequently aide a. pilot in picking a 
place for sitting (Continued on page 104) 


Glass Models of Invisible 
Creatures Made for Museum 
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Hills and Valleys on New Pheko he 
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Imitation Battlement Hides Britain’s Strangest Bridge 


man engin 
combustion 
it was said 
development of Diesel-type engines that 
‘would use solid fuel instead of heavy cil 
Now Diesel's former chief engineer and 
R. Pawlikowski of |G 


‘on the work of the dead inventor, an 
a motor burning pulverized cos 
Seven models have been built, and tes! 
show that the 
may be used, wh 
itself is declared 
forms of power. 


the fuel consurnp 
wer than for 0 


Upper view, new Diesel motor that burns coal 
Lower ‘view. the special fuslingapparates 


48 


‘A partway that runs through an i 
tation medieval setting is one 
curiosities, When the main lit 
was projected, the best route ran 
the grounds of 
North Wales, To bridge a 
track without marring the landscape, 
architects designed towers in harmony 
with the ancient buildings, and trains now 
eater and leave the bridge beneath syn- 
towers and battlements, The pho- 
ph shows a train emerging from the 
ake-believe castle, while the ruins are 
ible in the background, 


ABRASIVE STONE PUTS 
POINT ON FISHHOOKS 


fish don't get 


anglers, 
handy abra: 


sive stone, designed 
especially 
purpose, 


for this 
has now 
introduced, 


ting around and un- 
der the barb and 
for pointing up 
small hooks. 


dulled or blunted hook points. Ace 
to the manufacturer, only a f 
work puts a hook in’ first-class condition, 


fashion of 
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Ship’s Deck on Hospital Roof Speeds Patients’ Recovery 


Wattskeo to the roof of one of the sky 

serapers in the heart of New York Cit 
itor may imagine on 

a. This roof, 


plank, they enter a new world where 

pital orderties are dri 

nur cewardes 

S. $, Polyclinic 

the make-believe d 
bell -announ 


Restovine a 
broken bolt from 
a evlinder block 

gut disman: 


market, A 
drilled in th 
ment and then a 
tool with longitu: 

al flutes, of a 
spread a fow 
thousandths of an 
inch larger than 
the diameter of 
the deill, is tapped 
into the hole, An. 
‘other tool is then 
used as a handle 


st literally re 
ests in a container surrounded by frozen 
carbon dioxide, or “dry ice.” Variations of 

»m temperature are thus prevented from 
infiuencing the measurements 


to unscrew the 
piece of bolt, 


USE CITY STREET MODEL TO 
SHOW LIGHTING EFFECTS 

| To sete municipal authorities solve their 

street lighting problems, an electric lamp manu- 

facturers’ association of Great Britain recently 

built a model street in which it is possible to 

demonstrate before town councilors the possi- 


bilities of different types of lighting standards 
By pressing buttons and throwing switches more 

| than a score of different types of lighting can be 

| demonstrated, the unwanied lamps disappearing 
into small traps in the pavements 
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Suction Pads on Crane Lift Plate Glass 


BLIND PLAY CONTRACT 
WITH BRAILLE CARDS 


So BLIND persons can play contract 
bridge, special cards have been designed 
teen feet wide. Instead Each card bears a of 
of gripping the glass with dots similar to Braille writing, to iden 
hooks or chains, the it, Note, in photo above, the peculi 
crane is provided with a manner in which a blind player hold 
pair of rubber suction cards so he can read When a card 
Fuactte and costly panes of plate glass pads linked to a vacuum pump. When the is played, the player calls it aloud 50 
‘are now set in shop windows with a mini- pump is started, the pads adhere tena- others may follow the game without touch- 
mum of risk, through the use of a novel ciously to the glass surface, lifting the ing each card, ‘The score is kept in Braille, 
‘Tried out recently in pane without chipping or scratching. small hand punch being used, 


Paris, France, this ma- 
chine’ successfully 
salled a buge pane 
een feet long and 


“suction crane 


EVERLASTING PAPER SOUGHT BY GOVERNMENT 


LIGHT BULB IN 
RAZOR HANDLE 


A ew hat 
changeable with the old 
‘one on several popular 
makes of safety razor 
banishes the inconven: 
ence of shaving in th 

dark or with insufficien 
illumination, Tt © 


flash 
battery 
knurled 
the Hight 
beams ill 
making each tiny hair 
clearly visible, 
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WHISTLING PROVES TOO MUCH FOR 
BACTERIA AND THEY DIE OFF 


Warsruixe bacteria to death is the latest way to steri- 
lize milk as worked out by Dr. Leslie A, Chambers and 
Dr. Newton Gaines, members of the laboratory staff of 
‘Texas Christian University. With the aid of a 250-watt 
vacuum tube of the kind used in broadcast 
they subject the mil 

of a 9,000-cycle not 


obtained by’ generating an audio- 
frequency current in an oscillating circuit, The output of 


the tube is fed through the coils of a magnet to produce 
the desired vibrations ina nickel tube. The latter is 

nected to a rubber tube through which the milk flows 
the rate of 100 gallons an hour. Although the milk is 
subjected to the vibration for only one second during its 
passage through the tube, the number of bacteria in the 
fluid is reduced by from eighty to ninety-nine percent, 


‘A vacuum tub 
clrcul ving 


NIGHTSTICK HELPS POLICE SHOOT 


A voutcemay’s nightstick that can be of the stick to his shoulder, the 
used in an emergency to steady a revolver user can steady the pistol and 
so it can be fired like a rifle has just make distance shots with greater 
been put on the market by an eastern accuracy in chasing fleeing ban- 
manufacturer, A slot near the end of the dit cars. If the stick is jerked 
stick receives a lug attached to the bot- out of his grasp, the policeman 
tom of the revolver handle, so the weap- still retains possession of the 
‘on can. be slipped into place or removed pistol, which is detached by a slight back- 
in an instant, By placing the other end ward pull 


LEG POWER RUNS JUNGLE WIRELESS 


BLAcks in Northern Rhodesia futnish dlebars, two saddles, and two sets of 
the power to run the generator for pedals ‘replace an elaborate engine or 
less operations between stations sepa- water power. On each handlebar is a volt- 


rated by 500 miles of jungle, Mounted meter with a red line on its face to indi- 
‘on a machine that resembles the frame cate the correct speed. The natives are 

‘old-fashioned tandem bicycle and taught to keep their eyes on the needle 
laling at a moderate rate, they drive and see that it stays on the red line. A 
the generator by means of gearing. A fly- packing box forms a crude table on which 
wheel ensures a steady output. Two han- are an aircraft transmitter and a receiver. 


ELECTRIC HEDGE CUTTER 
HELD IN ONE HAND 


A maty hour's work, according to the 
maker of a new compact electric cutter, 
will suffice to trim 100 feet of hedge, 
Devoid of a handle and held with one 
hhand grasping the motor, it is able to get 
into comers and down ‘between bushes, 
The branches are held in a circle of 
notches in a plate and a revolving blade 
makes a neat, clean cut, It is easy to bevel 
the edge of ‘a hedge, or to cut rounded 
tops and corners, with the tool, and since 
nothing can get under the cutting blade, 
no ragged edges are left to mar the ap: 
pearance of the hedge. 
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GLASS DIVING HELMET 
PERMITS CLEAR VIEW 


Ty MAnKxD contrast to the massive, 
hholiow steel ball in which he descended 
a quarter of a mile below the surface of 
Bermuda waters last year is a light, port- 
able glass helmet that William Beebe, 
noted explorer, took with him this sum- 
mer on his third Bermuda trip. Its bell- 
Jar top permits an unrestricted view in 
all directions, and is sulficient protection 
for descent to moderate depths; a weighted 
collar holds it down, 


TRAIN CLEARS RAILROAD OF WEEDS 


War is believed 
to be one of the larg: 
est telescopes of 
amateur construction 
in America has been 
completed by N. P. 
Ridgeway, of 
ma, Wash, Onl 
sixteen-inch 2 
fan reflector, 
gives an. enlargement 
of 240 diameters, was 
chased; the "rest 
dgeway built for 


‘the instrument 
permits him virtually 
as close a view of the 


photograph at 


The 
left. shows the build- 


tory to installing in 
his observatory. 


PASTE KEEPS WORKMEN 
FROM MARRING ENAMEL 


A sew paste in powder form hai 


ing. is being completed. When water is 
added and the mixture stirred, it forms a 
suitable adhesive for applying several 
thicknesses of newspaper to the enamel, 
forming a tough coating that will with« 
stand considerable abuse. The paste is 
plied with an ordinary paintbrush, Wh 
the building is finished, the pspers are 
soaked with w id peeled off, 


Paste in spread over bathtub and paper etule 
fois ga provent workmen damaging ensmel 
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Three-Way Radio Enables Pilot to Land Plane in Fog 


While Aying bind, th 


ado st 
the airport whenever the vsiilty 
trol tower. The airplane then circle: Observer at edge of feld tells pilot plane is overhead is poor, 


A fing with an FLYING TARGET TRAINS AIR FIGHTERS 


Araiat marksmen now im- socks” used to indicate the direction of the 
r prove their gunnery upon swift- breeze at airports. It trails at the end of 
moving targets towed through i 

the air, of which two forms are 
illustrated in the striking photo r 
graphs reproduced here. One of awarded a patent by the U 
these, a brightly-painted fabric Patent Ofice. ‘This transpar 
cone used by England's Royal the outline of a plane; the gun 
Air Force, resembles the "wind curacy is clearly ‘shown by bullet holes, 


England wes wind sock tailed 
bys plane st tnd of wite ana 
tieget for her ale marksmen 
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MIDGET GAS MOTOR WEIGHS LESS THAN FIVE POUNDS 


‘This foor-and-s-hall-pou 


So SMALL that it resembles a toy, a 
new type of one-cylinder gasoline motor 


developed by a Pasadena, Calif... manu- 
facturer is said to have real utility for 
work or play. Its power is sufficient to run 


STEEPLEJACK ON PULLEY 
CLEANS ANCIENT COLUMN 


Wates the carved exterior of a historic 
stone column at Rome, Italy, acquires a 
coat of dust and grime, it takes a steeple- 
jack to clean it. The picture above shows 
hhim swinging from a pulley at the top, 
giving the ancient relic its spring clean- 
tng. The column was erected in . 98 by 

imperor Trajan, who achieved a reputa- 
tion as builder of public works a: well 
as a popular ruler and a brilliant leader 
of armies during his reign. Its carvings 
provide a priceless record of the life and 
customs of that period. 


4 


a bicycle or a child's wagon, and when 
used in the latter capaci 


it will tow sev- 
, circular 
saws, drill presses, and water pumps are 
among the other devices that it will oper- 


FISH USE GLIDER PRINCIPLE TO SOAR 


Purxcirurs of the 
airplane and the motor- 
less glider are improved 
‘upon by Nature in the 
flying fish. How it is 
able to leap from the 
water to elude its ene~ 
mies, and soar 150 feet 
or more before re- 
turing to its native 
element, is illustrated 
with stuffed fying fish, 


atural History, New 

It starts its 
th wings ex- 
the air, the 


sar, are inclined 
toward each other in a 
“V." Since it can vary 
this angle, the flying 
fish is a more flexible 
flying machine than a 
craft with rigid wings. 


ate, Although it weighs but four and a 
half pounds, the motor is said to develop 
fone horsepower and makes 4,000 revolu- 
tions a minute. G: mixed with lubri- 
cating oil serve 


as fuel. 


in an exhibit 
ural Mistery 


FREE WHEELING 
FOR ANY CAR 


Use of the clutch pedal 
is eliminated by a new 
attachment that fits prac- 
tically all kinds of ‘cars, 
and makes them free= 
wheeling. When this de- 
vice is installed beneath 
the hood, the motor is 
‘automatically in gear as 
soon as it is started, but 
the car does not move 
until the driver steps on 
the accelerator, The 
clutch is automatically 
released and reéngaged. 
The car becomes free- 
weling whenever pres: 
sure on the “gas” pedal 
is released. 
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Music Translated into Colored Lights by Vacuum Tubes 


MOTORISTS LOSE 
YEARS EACH DAY 


A STATISTICIAN of a nae 


ENGINE TINY 
BUT FAST 


LIGHT RAY IS LECTURER’S WAND 


AN ELEC + th 
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SPEED AT WHICH BRAIN WORKS 
TIMED IN SPLIT SECOND 


Stour readers can now learn how long it takes 
them to speak a word after they see it, with a 
device worked out by Miles A. Tinker, professor 
of psychology at the University of Minnesota. As 
the subject repeats the word, air pressure vibrates 
a rubber membrane which in ‘turn opens and closes 
a circuit, A stimulus marker, thus actuated, traces 
an irregular line on waxed paper while a time 
is tracing a line broken at intervals of a tent 
second. A comparison of the lines shows the time 
required to see and speak the word, 


hnanwinannnnnannanany 
TIME TRACK 
bra a 
STIMULUS TRACK 


NEW BOLT AND NUT TO 
REPLACE HOT RIVET 


ENGINEERING laboratory workers at C 
lumbia University, New York, recently 
tested successfully a new invention de- 
signed to silence the rivet gun and make 
al steel stronger, This “rivet bolt 
home. five-pound 
locking nut 


designed threads grip the nut so vibration 

not loosen it. Cold when put in place, 
the bolt does not shrink and permit play 
in the plates, a condition ascribed 10 the 
hot rivets, Splines on the bolt’s shank io- 
sure a tight fit in the hole drilled for it 
‘There is a slight noise in inserting the new 
bolts, but ninety-nine percent is abated 


STUNT MAN IN AIR WALKS UPSIDE DOWN 


¢ soles of his feet 300 a literal “hum 

the latest thriller suc- he was drawn bet 
ed by J.D. Pate, mo- geles, Calif. buildin 
tion picture stunt man. Giant suction given at night and powerful searc 
cups, fastened to his sboe soles, made him played on his dangling form, 


AIRPORT SHEEP KEEP FIELD IN SHAPE 


Maxacers of the 
‘Tempethoter airport, 
Berlin, Germany, have 
dded a thousand 
sheep to the airport's 
possessions and tumed 
them out to graze on 
the field. Grass and 
weeds have small 
chance to grow tall 
enough to interfere 
with planes when a 
thousand sheep attack 
a limited area. The of- 

the sheep 
will keep the field in 
shape at less cost than 
a corps of men could 
do the job, 


foicrop vegetation and Meep Seid Bt 
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MAN living where there is 
AN tetera tae 
piped. ‘water on. the “upper 
floor of i ae house. He has, 
in the kitchen, a pump of the type 
shown above. Is spout, delivers 
water twenty-five feet above the 
level of the water in the well. As 
the piston ries, valve closes, 
valve B opens, and the water rushes 
up into the chamber; when the pis- 
ton starts to descend, valve 4 opens 
valve 2 closes and the water rans 
out of the spout. This simple suc- 
tion pump will raise water about 
twenty-five feet, since is ation 
depends upon the pressure of the 
Atmosphere to fil the vacuum in 
the pipe and atmospheric pressure 
will not support a column of water 
higher than pepe ye ras = 
vet a type of pump thac will wor 
rth a handle, fave only two valves 
and enable the man to pump water 
into a tank in the attic of his house, 
which is forty feet above the pump, 
Ind. therefore ssty-five fet ‘above 
the level af the water i the Well 
Here is the answer to last month's 
woblem, The man a in a boat 
Fitving only one oar could save him 
sell from going over the falls bythe 
method shown in the diagram, Fis 
ing the entire 200 feet of rope to 
run out, This olds the boat sta- 
tionary in the current. Then, by us- 
ing Bi one oar as 4 rudder at the 
ern, he can turn the boat's nose 
Until the current acts more strongly 
on the left side. The current will 
find it at the bank. 


‘shows how anchor will old 
far swings It to the sbare 


This dia 
oat whi 
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MOTORBIKE RUNS AS TIRE IS CHANGED 


Sometiixc brand-new in thrills was 
furnished spectators at a recent motor- 
cycle tournament at Tidworth, England— 
8 demonstration of the hazardous feat_of 
changing a tire at fifty miles an hour. The 
stunt was per- 

formed by a driver 
and passenger in a 
cycle equipped 
with a side car. 
The driver, throw- 
ing his weight to 
the right, tilted the 
car clear of the 
ground and held 
it in that position 
while he traveled 
nearly a mile a 
minute. The me- 
chanic, leaning 
over the edge of 
the car, removed 
the wheel, tossed 
it away, and sub- 


stituted a new one. Changing a tire while whirting along at fty miles an hour 


PLATFORM ON AUTO 
FOR TROLLEY WORK 


In Buussets, Belgium, work- 
men repair overhead "trolley 
wires at their leisure. On top of 
the big company trucks is a plat- 
form, large enough to hold the 
workman and his tol, tha can 
be raised to a ition direct 
beneath the wire The histfors, 
‘operated by the truck's engine, 
takes the place of a movable 
scaffold and. goes quickly to the 
Point of accident, and is readily 
elevated so work is done safely 
‘and conveniently, When lowered 
in place on the truck's top, the 
platform does not interfere with 
Elearance nor hamper the mov 
ments of the machine, ‘Trans 
officials say that it interrupts the 
regular street trafic less than any 
means formerly used and at the 
same” time greatly facilitates 
overhead repair work, 


NEW PROPS HOLD LADDERS FOR SCAFFOLD 


Recextry perfected 
props will turn any ladder 
Into a support for a scaf- 
fold of transform it into 
aan ordinary stepladder. A 
U-shaped metal crasspiece 
hhinges 10 the top of the 
ladder and to this is bolted 
the swinging wi 

the foot of which is se- 
curely braced to prevent 
slipping. The crosspiece ex- 
tending against the build- 
ing holds the ladder and 
Prevents swaying. The in- 
vventor says the attachment 
facilitates work by reduc- 
ing the number of ladder 
shiftings necessary to reach 
the entire wall area. The 
Drops can be used with two 
‘or more ladders to form a 
support for a scaffold. 
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Nowe! 
eAppliances 


for 


hy te LLOME 


DOUBLE-DUTY PAN. Built to ft the 
‘tchen sink, this oblong dishpan 

to tessen breakage. Tt cam 

Ff wit hotd four toaves of bres 


NO SCALDED HANDS. A rubber suction 
cap oe hie iver the housewife 


Sanger of awe 
While the vegetible Is" thoroushly grated 
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hig ntaion shows how 


Carbon Dioxide easy to make 


hed to the cork 
land. ceeaten 8 
‘water out ef glass 


A bie of wet 
Absotbe as trv 
‘raeum that wll 


By Raymond B. Waites 


AST month T described how, with a 
simple “gas works” and bits of 
‘marble, you can produce carbon 
dioxide gas. This is a colorless, 

odorless, and tasteless gas, yet human 
life, animal life, and even plant life could 
not exist without it, All muscular energy 
sand body heat come from the manufacture 
within our tissues of carbon dioxide and 


water. We are engines burning hydrocar- 
bon compounds. Every breath we exhale 
Carries off the resulting water vapor and 
carbon dioxide gas, 

Plants reverse the process. They absorb 
carbon dioxide from the air, and by some 
tysterious chemical process not fully 
freon Cogan Seg 
oxygen. reunite the carbon wit 
hhydrogen to form the hydrocarbons of 
which they are mainly composed, and 
breathe out the oxygen through their pores 


0 


in HOME LABORATORY 


just_as we breathe out carbon dioxide 
Ego cat 

You can produce any desired quantity 
of cabo dias gus bY bornag od 
Coal. However, itis not so easy to collect 
the gas thus produced and free it from 
the pods of ambustin 

imple eatbon diorkde Ras generator 
can be made from an olive bate. Firs, 
Site witha cork through which two holes 
have ‘been bored. ‘Through one, push 2 
Piece of glass tube long enough to reach 
hearly to the bottom of the bottle. Fit 
an ellshaped tube to the other. 

Some form of funnel is needed on the 
upper end of the long tube so that Iiquids 
cin be poured into, i. Cutting small 
‘ound bottle in half by methods previous- 
Iy' described (P. 8. M, Feb. '32, p. 69) 
vil allow you to use the inverted 
Portion of the bottle as a funnel. Fit 
Bymeans of a bored cork or a short piece 
oF rubber tubing acting as. bushing a8 
Shown in upper left lustration on this 


page. 

Save the lower half of the bottle. It 
will come in handy to mix chemicals and 
make small quantities of solutions. The 
sharp edge can be removed by rubbing 


‘The acid reacts with the substance 


E 
E 


solution, and carbon dioxide gas which 
comes out of the bent tube. If baking 
soda is placed in the bottle, common 
vinegar can be substituted for the acid. 
Vinegar is a weak acid solution contain- 
ing about five percent of acetic acid. A 
large amount of acid is not required nor 
is heat necessary. 

‘The carbon dioxide gas can be collected 
aod oe i ote Tor future one fut 
as you woul water, sugar, of any 
other substance. A suitable way to handle 
the gas is to connect the ell tube with 
another bent tube that projects to. the 
bottom of the storage bottle. If the air in 
the room is quiet, the gas is so heavy that 
it will ill the bottle, starting at the bot- 
tom, and in doing so force out the air. 
A sheet of cardboard placed actoss the 
‘mouth of the bottle will prevent air. cur- 
rents from the gas out of the 
bottle. If you wish to store the gas for 
any length of time, carefully cork the 
boitle. Label the bottle, as there would 
‘otherwise be nothing to distinguish it 
from one apparently empty. Carbon diox- 
ide as ig invisible, 

One of the important characteristics of 
carbon dioxide gas is that it can extin- 
suish a fire, A lighted candle lowered into 
4 bottle filled with the gas will go out 
at once. The action is purely mechanical, 
‘not chemical. The candle, or any othet 
substance, bums because’ oxygen from 
the surrounding air is constantly uniting 
with the burning substance. Carbon diox- 
fide gas flowing around the material shuts 
off the air and so smothers the flame as 
efiectively as would water. 

A better way to show the fire-extinguish- 
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ing properties of the sas, 
and also its great weight, 
is to pour the gas from 
its container onto the 
flame just like water. 
‘The flame will be soutfed 
‘out. If ignited again, the 
‘experiment canbe. re- 
peated five oF ten times. 
‘When the air in the 
room is still, the gas ean be poured 
from a considerable height, which 
makes a more effective demonstration, 
although it is more wasteful of gas. 
‘Another variation of this experiment 
is to pour the fas onto the fame 
through an inelined mailing tube 
Of course a gas would not have to 
be much heavier than air to. flow 
downward when released. A’ more 
striking demonstration of its relatives 
ly great weight can be given by con- 
structing a simple but sensitive bal- 
‘ance out of a light, stiff piece of 
wire, two paper drinking cups, and 
some thread, 

Stick the ends of the wite through 
the paper cups at points a litle above 
their centers of gravity. ‘Then. sus- 
pend the wire at its center with a 

iece of thread. After you have ad- 
justed the position of the thread till 
the cups balance at about the same 
level, pour carbon dioxide gas into 
‘one of the cups, being careful not to 
touch the cup with the bottle. The 
‘cup will at once go down because of 
the weight of the gas 

“The huge soft drink industry that tums 
out millions of bottles of soda pop de- 
‘pends entirely on one property of carbon 
dioxide gas. ‘That property is its great 
solubility in water. If heavy pressure is 
applied, a large quantity of the gas will 

. disscive in water whether plain. oF mixed 
with syrups and coloring matter. Car- 
bonated water results, 

‘Even without pressure, carbon dioxide 
gas dissolves in water, although not in 
sufficient quantity to produce the bubbles 
that are typical of carbonated drinks. 

‘There is no visible evidence that car- 
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ERE Are a Number of Fascinating Experi- 
ments with a Highly Important Gas That You 
Chemists Can Perform with Easily Built Apparatus 


bon dioxide gas is dissolving in water 
when you allow the gas to bubble up 
through the liquid. However, there is a 
simple test you can make in your labora- 
tory to prove that it does so. 

Fit a bottle with a one-hole cork carry 
ing a bent tube, 
tach a second bent 
tube as shown in 
the picture in circle 
fon page 60. Place 
the end of the sec- 
ond tube in a small 


Ht you blow stead 


of a pin of tack, a bit of moistened cloth 
or cotton waste. Replace the cork in the 
bottle of gas. 

In a short time you will notice that 
‘water will rise in the tube stuck into the 
small container of water. This indicates 
that the carbon dioxide gas is dissolving 
in the water on the cloth and is thus pro- 
ducing a slight vacuum. If the cloth is 
‘dampened with a weak alkali solution such 
as Iye water, the absorption of the gas 
will be much more rapid so that water 


may even be drawn through the tube into 
the gas bottle. 

Although carbon dioxide gas is most con- 
veniently made in the home laboratory 
by the marble chips-acid method already 
described, it also is interesting to. study 
some ways of producing it by burning, 

All substances containing carbon, such 
as candle wax, coal, sugar, andl wood, pro- 
duce the gas when’ they burn. Tt is’ easy 
to become a home analytical chemist and 
detect the presence of carbon dioxide in 
the gases produced when substances burn, 

‘The drawing at upper left of this page 
shows in diagrammatic form the appara- 
tus you will need to detect the carbon 
dioxide gas coming from a small flame, 
After washing out your gas generator, 
place a small amount of limewater in the 

tom of the bottle, Substitute a bent 
Piece of tubing and an ell for the straight 
piece to which the funnel was attache, 
‘Then fit the funnel in the inverted posic 
tion, Pipe to a larger bottle with a rub- 
ber tube outlet as shown. After the 
larger bottle is filled with’ water and 
the candle is lighted, start water sie 
‘phoning out of the rubber tubing and 
place the candle under the inverted 
the i f the 
‘water running out of the ta 
bottle will create a vacuum and the 
gases from the burning candle will be 
drawn into the funnel and forced to 
bubble through the limewater on their 
‘way into the large bottle 

‘You will soon notice that the lime- 
water is becoming cloudy. ‘This in 
cates that carbon dioxide gas has 
passed into the limewater, 

‘Keep in mind this method of ereat~ 
fing a vacuum, It will prove useful in 
many other laboratory tests 

‘OF course the test also can be ear= 
ried out without the water bottle 
vacuum pump by closing your lips 
‘over the outlet pipe of the bottle can- 
taining the limewater and sucking the 
as through, 

This same set-up can be used to 
prove that the breath you exhale con- 
tains carbon dioxide gas, Remove the 
inverted funnel and blow ste 
into the tube so that your breat 
bubbles up through the limewater. It 
will show the white precipitate, 
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Show Startling Changes 


By ALFRED P. LANE 


NGINEERS and production men in 

every radio factory are now put- 

ting the finishing touches on re- 

‘When these advanced models are exhibited 

at the radio shows this fall, you will get a 
new idea of price and performance. 

You will recognize few old friends in 

you see lined up in the 

‘The old familiar stand-by, the 
heater type general purpose 
tbe gone, No longer will you see 
capped tops of screen grid 224 

ible mu tubes. Even the 245 
power tube, the 247 power pentode, and 
the universally used 280 rectifier will not 
appear in half of the sets on display. 

‘A whole new line of radio vacuum tubes 
hhas emerged from the research laborat 

‘They present amazing electrical poss 
Dilities which call for entirely new forms 
of receivers. A supply of these tubes for 
experimental work has ben in the hands 
of each radio manufacturer for some 
‘months, 

‘A radio receiver functions because of 
its vacuum tubes, The electrical character- 
istics of the set must therefore be such as 
to work the tubes to best advantage, 
Learning how the new tubes differ from 
those now in use will help you understand 
what may be expected of receivers engi- 
neered to fit them. 

Al the new radio vacuum tubes, repre 
senting the latest advances in the art, are 
shown at the top of this page. Reading 
from left to right, they are numbered 56, 
57, $8, 46, and 82. Note that the new 
tubes carry only a two-digit number. This 
is a step in the right direction <3 the first 
of the three numbers formerly used was of 
ro significance in determining the physical 
specification of the tube. 

Of all the new tubes, type S6 comes 


the radio tubes 
new sets, 
207 A. 
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nearest to resembling the 
‘old 227, It will be used in 
the new circuits as an os- 
cillator and second detec- 
tor and in some sets as an 
audio amplifier where a 
stage requiring a tube of 


Do You Know 
What PUSH-PUSI 


PLATE 


SUPPRESSOR 
GRID 


__HEATER 
FILAMENTS 


(To Heavy Prongs) 


1 Is? 


this type i employed 

The type Ew fitted 
with a fveprong base. Tt 
tise requires we and one 
aif volts applied to the 
heater, but "the curent 
drawn’ at this voltage is 


New receivers are being developed to 
make the most of novel types of radio 
vacuum tubes. Be sure to read this ar 
ticle explaining their amazing electrical 
possibilities. Don't miss the article next 
‘month which will show how advanced ideas 


‘only one ampere, three 
quarters of an ampere less 
than the amount required 
by the 227. This represents 
a definite power saving. Its 
characteristics are such 
that it will give somewhat 
than could be obtained from 


ceivers trouble may be’ experienced with 
excessive heater voltage. This will occur 
in sets where the power supply require- 
‘ments have been engineered to close limits 
and the reduced current drain results in 
‘an increase in heater voltage. Tt is doub 
ful if substitution is worthwhile in any 
case as the increased results would be 
slight. 

‘The new $7, second in the row, takes 
the place of the old 224, Electrically it 
related to its predecessor only in that 
screen geal tobe, Stencturally is qui 
different. The heater supply is the same as 
that for the type 56, which means still 
another saving in the current required to 
operate the receiver. 

The form of the glass tube is unusual 
and the helted effect serves a definite pur- 


in radio tubes will improve the receivers 
soon to be introduced at the radio shows. 


pose, The abbreviated cylinder, crowning 
the elements in the tube, is all that is left 
of the outer screen of the old screen grid 
tube, When fitted with a necked shield, 


Corresponding to the shape of the tube, it 

forms a skirt for the short cylin- 
ide the glass ancl results in maxi- 
mum effective shielding, 

‘Note the new sixcprong base. ‘The extra 
prong is necessary, as the tube is fitted 
trth = suppressor grid in addition to the 
ther elements, This grid performs a func 
tion similar to that of the suppressor grid 
in the old 247 power pentode. Tt stops 
electrons, Knocked off ‘the plate, from 
flowing over to the grid and forces them 
back to:the plate 

‘The six-pin socket makes it impossible 
to use the new tube in place of the old 
224 in sets now in use, 

‘The principal use of type 57 in the 
new sets will be as a frst detector and 
possibly asa (Continued on page 110) 
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* How to Complete Your SHORT 


INAL DIRECTIONS to Get Amateur Radio 


IE amateur short wave trans~ 
mitter which I told how to build 
last month forms part of a com- 
plete amateur transmitting station, 

In addition to the transmitter, you will 
need 4 suitable transmitting anjenna, a 
power supply unit, and a keying system 
30 that you can ‘make the transmitter 
send ont the dots and dashes of the radio 
code, 

‘The ideal transmitting antenna should 
be {ree of all support. and clear of build- 
ings, trees, or any form of steelwork. 
However, these ideal conditions are rarely 
encountered. ‘The amateur alway’ has to 
take conditions as they are and make the 
best of then, for elaborate antenna masts 
and other special equipment are expensive. 

‘Your first job is to study your location 
to see which type of antenna will prove 
‘most suitable, everything considered 

"The simplest form consists of an instal- 
lation much like the usual broadcast re- 
ceiving antenna, One end of the antenna 
coil of the transmitter is grounded, and 
the ground must be good. The other end 
is connected by way of a radiation meter 
(thermo-milliammeter) and any spare vari- 
able condenser you have handy. If no 
meter is available, a flashlight bulb often 
will serve on a low-powered set. 

‘An installation of this type will prove 
sailstacory if the outfit is located where 
you can get a short connection to moist 
earth for the ground and the house itself 
is of frame construction with few sur- 
rounding buildings. “In most cases the 
antenna circuit will show broad tuning 
qualities and will work at different wave 
lengths, 

Assuming that the ground lead is very 
short, the best length of antenna, measured 
from'the antenna binding post on the set 
to the far end, should be seventeen feet 
for work on the twenty-meter band, thitty- 
two feet for the forty-meter band, and 
sixty-four feet for the eighty-meter band. 

Tn many locations the antenna ground 
system is not practical because of dry, 
sandy soil or the difficulty of get 


o 


Transmitting and Receit 


ing Outfit Ready to Go 


on the Air—Fitting Antenna to Your Location—Connect~ 
ing the Sending Key into the Circuit—Power Supply 


By JOHN CARR 


short ground lead. ‘The antenna-counter- 
poise system gives excellent results in 
such cases and eliminates the need for a 
fraud connection 

Instead of ground, use a counterpoise, 
which is a wire of the same length as the 
antenna, equally well insulated and 
stretched over the ground beneath the 
antenna, The counterpoise can be hung 
six feet above the ground when head clear- 
ance is necessary, but the distance between 
the antenna and counterpoise should be 
not less than ten feet. 

‘The amateur who lives in an apartment, 
where the steel framed 
building towers above 
his windows, faces 
special problems. 
Even if he strings his 
antenna straight up 
the side of the build- 
ing, the allowable 
length for the wave 
he wishes to use will 
result in an antenna 
badly shielded by the 
steel in the building. 

The solution is to use such an antenna 
system that the lead-in wire can be made 
as long as desired without affecting the 
natural wave length of the antenna. The 
diagram at top of page 65 shows antenna 


How the key is hooked into the circuit 


arrangements that meet these requirements. 
One, the single-wire-fed Hertz antenna, 
consists of a single wire strung horizontally 
as high above the level of the-roof as is 
convenient, with a feeder wire running 
down the ‘side of the building to reach 
the antenna binding post. 

Both the length of the antenna and the 
location of the point of connection to the 
feeder wire are vitally important, For the 
twenty-meter band, the antenna should be 
‘exactly thirty-three feet eleven inches lon 
and the feeder wire should be connect 
at a point exactly four feet nine inches 

from one end—it 
makes no. difference 
which end, For work 
on the _forty-meter 
band, the antenna 
should be sixty-seven 
feet ten inches and 
feeder nine fect six 
inches from one end; 
forcighty-meter work, 
Jength ‘one hundred 
thirty-five feet and 
feeder eighteen feet 
ee ck es, 
antenina of this type tunes sharply. 
In will work only on the wave for which 
designed, or on a harmonic of that 
wave, An cighty-meter band Herta an- 


‘This picture shows how the frame and lever connection to the key goes to minus B with 
the fnsulated contact under the hey wired to center tap of the filament transformer 
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“WAVE Station 


‘acromun COUNTESPOISE SYSTEM, 


enna ean therefore be ope 

frequency for which it Is 
‘on the harmonics of this frequency? in 
either the forty- or twenty-meter bands 

‘The so-called two-wire feed system is 
more elaborate Hertz antenna. ‘Two feed 
wires are used, but only one is connected 
to the antenna. The unconnected wire 
must be of exicily the same length as the 
onnecel, feed wire and must be stung 
‘up parallel to it a few inches aw: 
Symmetrical arrangement, Both feed wites 
must be equally well insulated 

For transmission on the eighty-, f 
and twenty-meter bands, the antenna 
should be exactly 1512 feet long, ‘The 
connected feed. wire is attached at one 
end of the antenna. ‘The pair of feed 
Wires may be of any length necessary 
provided they are alike 

, "No matter what type of antenna you 

put up, adequate insulation is extremely 
Important—far more so than in any radio 
receiving antenna. Do not use cheap 
‘molded mud” insulators. Pyrex glass in- 
sulators are excellent. Remember that the 
insulation should be equally good at every 
point of support for the antenna or leads 
{0 it, One poor insulator may spoil your 
chances of getting good distance 

Remember, also, that the Underwriters’ 
regulations require that a grounding switch 
be used on all transmitting antennas. Suit 
able radio type antenna grounding switches 
an be obtained from a dealer. ‘The switch 
arm of the single-pole double-throw switch 
should be connected to the antenna lead 
wire. One jaw of the switch should be 
Wired to the antenna binding post of the 
fet and the other should be grounded out~ 
fide the house by way of 4 heavy wire. 
When the set is not in use, the switch 
must be closed on the grounded sie. 

"The power required to operate the tans- 
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[SOGLE-WAE-FED HERTZ ANTENNA 


mitter will depend on the tubes you use 
in it If no electric light current is avail- 
able, you can use a six-volt battery with 
a hedstat in the circuit to heat the 
ments of two type 171A tubes. The plate 
voltage can be obtained from four heavy 
duty forty-five-volt B batteries 

Tt 110-vol alternating current is avail- 
able, the same tubes can be operated with 
a five-volt filament eating transformer 
to heat the tubes and either a home built 
or factory made B eliminator to supply 
the needed plate voltage 

Tf you wish to build your own B supply 
unit, it should follow ‘conventional lines 
for Bi eliminators 

‘So many different types of power trans- 
formers and other B circuit parts are now 


for sale at low prices that you will have 
no difficulty in buying just what you want 
‘When you see your dealer, take along your 
copy of Porciar Screxce Moxtiiy if 
you are a bit hazy as to the exact require- 

He wil tell you at 


iments for each part. 
nce just what is required and hel 
pick out the right parts 


BLUEPRINTS 
WILL HELP 
More complete details of an- 
tenna construction and power 
supply circuits are given in 
Blueprints Nos. 183 and 184, 
as well as full information on 
the building of the amateur 
continuous wave transmitter 
unit. See page 96 for blue- 

print order blank. 


For maximum power with the transmit- 
ter described last month, use type 210 
tubes. These tubes require a. seven-and= 
‘one-half-volt filament heating transformer 
find a B supply’ circuit that will supply 
100 milliamperes or more of current at 
from 450 to $00 volts 

There are a number of wa 
the operating key to the transmitter, A 
common and. quite satisfactory” method 
is shown on the opposite page. It shows 
hhow to wire the key so that it interrupts 
the connection between minus B and the 
center tap of the filament heating trans- 
former. When the key is up, the circuit 
is open and the tubes remain lighted but 
do not oscillate. When the key is de- 
pressed, the tubes oscillate and send out 
3 dot or a dash depending on the length 
‘of time the key is held down, 

In this circuit, minus Bis grounded, so 
be sure that the moving arm of the key 
i connected to minus B with the small 
insulated contact underneath it, connected 
to the center tap of the filament heating 
circuit 

"The unforgivable sin in amateur trans- 
mission is to operate your set outside the 
‘wave bands or frequencies specified by the 

Government. The picture above shows 
the short wave transmitter being calibrated 
with a wave meter in the Popular Science 
Tastitute laboratory. One of these instra- 
ments should be part of your equipment, 
‘They’ can be purchased complete with the 
necessary calibration charts or you can 
Inuld one yourself. Next month 1 will 
show you how to do this. In the mean- 
time, if you get your transmitter teady 
for use and get your Government Ama- 
teur Station License, don't go on the air 
unless you am find some amateut with 
the necessary equipment who is willing to 
help you calibrate your set 


“ 


Don’t Wreck — 


WHEN YOU TRY 


TO REPAIR IT 


bellowed, and. in 
a moment or two 
Gus Wilson, “his partner, 
stepped into’ the tiny office 
of the Model Garage. He 
wrapped a huge and grimy 
paw about the receiver, 

“Sure, Jim,” he said after 
a pause, “T'l'stop in on my 
way hoine tonight,” 

Gus dropped the receiver 
into the hook, "That was 
Jim Farrel, sort of a cousin 
‘of mine,” he explained. "His 
car needs a lot of work done 
on it, and he figures, with 
couple of hints, he'll be 
able to fix it himself. Wants 
me to tell him what to do.” 

“T know Jim,” Joe an- 
swered, “and he'll take a powerful lot of 
telling,’ 1 go along, Maybe I'l learn 
something, too!" 

‘At closing time they headed for Far- 
rel's house, 

“Jumping catfish!” Gus growled as 
pulled into the driveway. “Take a k 
‘at what he's done! It’s a good thing we 
ot here quick, Going into the auto- 
‘wrecking business, Jim?” he asked. 

‘Not if T can help, it,” Jim said with 
4 grin, trailing a lack streak across his 
face as he wiped away the perspiration. 
ST was just starting to take it apart so 
T could get to work on the overhauling.” 

‘The veteran auto mechanic sazed at 
the miscellaneous array of parts that had 
been removed. One wheel was off, a head- 
light rested on the ground, the bumper 
was off, the battery out, and bolts and 
‘nuts were scattered all over the place. 

“If, you go at it that way,” Gus told 
him, “you'll have the car laid up all sum- 
‘mer and maybe for good. You remind me 
of the sap who ordered a carload of lum- 
her before he decided what kind of a 
hhouse he was going to build. 

“Before you opened the tool kit,” he 
continued, “you should have made out a 


GUS says: 


‘The day bas long since passed when every 


motorist had to 
machine shop or take se 


along a 
eon 


the night in somebody's barn. But 
‘cause service stations are so handy is no rea 
son you shouldn't carry along a jack, a tire 
pump, and a few good tools for emergencies. 
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By MARTIN BUNN 


list of what needed to be done. Then you 
should have tackled one job at a time, 
starting with the one that was most nec- 
essary. That way you get the work done 
little by little and your car'll only be 
tup a few days at a time.” 
“Oh, is that the way you do it?” asked 
im. somewhat sheepishly. "Well, you 

1ow what a car needs a lot better t 
T do." 

“Humph!” Gus grunted as Farrel wiped 
hhis hands and fished out a notebook and 
a stub of a pencil, “If I were to tell you 
all the things this car needs done to it, 
we'd be here the rest of the night. That's 
fone of the funny things about overhaul- 
ing an old car, you never know where to 
stop. 

“The simplest way is to consider the 
ar as just so much transportation. In 
that case you do whatever work you can 
justify on a cost per mile basis and let all 
the rest go. Your wife, of course, wouldn't 
be satisfied, for most women would rather 
have the dents taken out of the fenders 
and a new coat of paint put on than have 
you spend money and 
time fixing the motor so 
it runs better and uses 
less gas and oil. Some 
men think that way, too 

“Anyhow,” he went 
on, “no matter how you 
figure, the first item on 
your list ought to be the 
brakes, and the second 
should’ be the steering 
mechanism and the rest 
of the running gear. 
Dents in the fenders and 


regular 
‘spending 
just be- 


Your Car 


4 shabby appearance may hurt your pride 
Snd a motor breakdown will be, mighty 
inconvenient, but brake or steering gear 
failure is likely to put you where you 
won't have any more use for a carl" 
“Reline brakes,” muttered Farrel as he 
started writing. “They're punk, T know, 


' easy to look 
it all over and see if the king-pins have 
too much little won't do any 
hharm—and alco. check the linkage to see 
nothing is coming loose; no cotter pins 
missing and so on, 

“Look over the front wheel bearings to 
make sure there are no cracked rollers 
oor balls and if you want to be really 
fussy, clean ‘em out and put in new 
srease. See that the rear hubs are tight 
fon the axles, too.” 

“Should I’ pull the, rear axle apart. to 
see if that’s all right?” Farrel interrupted, 

‘Why? Gus demanded. “Unless your 
rear axle hums or there's too much play 
‘When you jack up one of the wheels and 
rock it back and forth, you'd better let 
well enough alone. Of course, it's a good 
‘dea to flush it out and put in new tubri- 
ant, but that has nothing to do with 
overhauling. It's one of those jobs that 
ought to be done regularly at the times 

ified on your oiling chart. 
f you've got a bad hum or a grind in 
the rear end that's something ese again, 


ial housing. A noise 
e 107, 
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, BETTER SHOP METHODS : IDEAS FOR THE HANDY MAN: BLUEPRINTS 


ry 
MODEL MAKING : HOME WORKSHOP CHEMISTRY : THE SHIPSHAPE HOME 


$200 in Cash Awards 


zo encourage you to build yourself a 


GEORGE WASHINGTON 


general design, and their fine proportions and slender 
lundercarriages make them extremely decorative, 

‘One authentic Washington coach, still sturdy and 
intact after 143 years, was recently lent to the City of 
New York by its owners, the Historical Society of 
Frankford, Pa., for use in a historical pageant retnact= 
ing Washington's inauguration. It is in this coach, it is 


(George Washington's inwuural couch 4 believed, that our first president rode in the original 
ippearedrecenty in m New Yor parade inaugural parade on April 30, 1789, 
‘Although only a. dim vestige of its original. color 


remains, the coach is otherwise in excellent. condi 
‘The graceful undercarriage, made mostly of hand- 
‘wrought iron, isa revelation in expert craftsmanship. 
0 assist readers. who 

celebr desire to build an au- 
{on's birth which is now in full thentic "Washington 
swing throughout the country. coach, careful measure- 
‘The project is to build a small ments and sketches 
scale model of any coach in were made, and these, 
Which Washington rode, and the together with several 
following cash awards’ will be special photographs, ap 
made: pear on this and’ the 
following pages. All the 

illustrations, in fact, are 
‘of this coach except the 


‘OR its many model making readers, 

Poputar Scwexce MoNTHLy offers 

‘a new and timely competition based 
1 


$100 
Second pr 7 


Third prize ncn 1S last photograph on page 
10 69, “hich shows “an- 

‘ther Washington coae 

#00 on exhibition at Mt 


AAs you will sec from the 
rules on the following page, all 
you have to do is to send in 
Photographs and working draw- 
‘ings of your model. You keep 
the model itself The contest i= 
merely to encourage a. little 
friendly rivalry. 

‘Al the Washington coaches 
are of more or less the same 


‘As in all model mak- 
ing projects, readers 
will find that the con- 
struction of the conc, 
especially the underear- 
riage, can be simplified 
without any great loss 
of realism. Many parts 
ccan doubtless be entire- 
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/ HOW TO ENTER 


AEE ou have 10 do to eter, this 
‘contest is build a scale model of any 
‘authentic George Washington coach and 
tend at least (wo clear photographs of 
it, together with your original working 
‘drawings, to the Washington Coach Con- 
test Editor, Porutax Screxce Monty, 


S81 Fourth Avenue, New York, N.Y, 
‘on or before November 1, 1952. ‘The 


model may be constructed to any seale 
not larger than ¥ in, equals 1 in, but 
Indicate clearly what scale you have used. 
Deseribe the coloring of the model If 
‘you donot build the inaugural coach, 
tell what particular George Washington 
coach formed the basis or the model 
And where it is at the present time. If 
‘you obtain your information from books, 
ive a complete list of them together 
With the authors’ and publishers’ names. 
‘The drawings submitted with your entry 

id not be inked in since they will not 
be judged for draftsmanship, but they 
should show the construction accurately 


ly climinated by the ingenious worker 
‘Those building their first original coach 
model without scaled plans will find many 
useful hints in previous coach moclel mak 
ng articles (P. S. M., Feb. '30, p. 77; June 
'30, p. 75; Apr. ‘31, p. 97; and Jan. '32, 
p. 73), 

Before beginning the actual constr 
tion of the model, a convenient 
larger than 14 in’ equals 1 in.) 
decided upon, and careful full size peneil 
sketches made of the various parts 0% the 
undercarriage and body. These. skeiche 
will prove a great assistance in the actwval 
construction of your model 

Overcall the inaugural coach 
is 12 ft. long and 8 ft. 4 in, 
high, The body, shaped like a 
double wedge, i 10 ft, long at 
the top and approximately. 6 
ft. long at the bottom. The 
width varies from 4 ft, at the 
top to 3 ft. 4 in, at the bot- 
tom. The body is $ ft. high 
and is supported on thorough 
braces so that the bottom is 3 
ft. 4 in, above the ground, Al- 
though missing on the original 
coach, steps such as tised on 
the coach on display at Mt. 
Vernon, Va,, and illustrated 
fon page 69, were no. doubt 
used, These fold up inside the 
coach when not in use. The 
height of the bottom of the 
ody of these coaches made 
steps a necessity. In the 
photo at the top of page 67 
which shows the coach during 
the New York bicentennial 
celebration, a small ladder is 
being used as a substitute for 
the_steps. 

The wheel base of the 
coach is 6 ft. 3 in. and the 
tread 4 ft. $ in, Although the 
tread of the front and rear 
wheels is the same, the rear 
wheels have a camber (slant) 
that brings their top edge 5 


os 


‘The coach 


The George Washington Coach Contest 


Each model will be rated on (1) its 
general appearance, (2) craftsmanship, 
and (3) authenticity. In ase of tes 
‘each tying contestant will be awar 
the prize tied for. 

‘This contest is open to all except em- 
ployees of Purvian Sctrsce, MosTaLy 
‘and their families. Only one model may 
be entered by each contestant. The 
judges of the contest will be Uhe technical 
and home workshop editors of Porcuar 
Scuxxee Moxruty, and their decisions 
will be final. They will have the right 
to ask any contestant to send his actual 
model to New York for their inspection, 
With the understanding that the model 
Will remain his and will be returned, 

If you desire your photographs and 
drawings returned after the contest is 
over, inclose a self-addressed and 
Stamped. envelope or label with your 
entry. The four winning entries (photo- 
frapbs and drawings) will not, how. 
‘ever, be returned. 


farther out than their lower edge, The 
wheels, 3 ft. 4 in, in diameter in- 

ing the metal rim, have ten spok 

while the rear wheel in. in di 

ave twelve. The fe 
emicircles) and are 1 

The welded iron rims 


thoroug! 
horoughbrace spt 

ground while the ends of 
2 in, higher. The leather 


braces are connected to metal clips fas- 
tened under the bottom curve of the body 
as shown in the detail photograph below. 
The slack in the thoroughbraces can be 
taken up by small reel-like drums at the 
base of each thoroughbrace spring 

Both axles on the original are metal. 
The front and rear bolsters are supported 
above the axles on 2 ft. 1 in. long springs 
having a maximum bow of The 
reach, curved down in the middle to allow 
© in, additional room for the body, is also 
metal. It is 8 ft. 7 in, long and has a sec- 
tion 2 in, square. The details of the under- 
carriage are clearly shown in the perspec- 
tive drawing on page 69. 

Two wooden beams, fastened with bolts 
to the front bolster and to the crosspiece 
in back of the bolster, support the 3 ft. 4 
in, long and 16 in. wide driver's seat. The 
iron seat supports are fastened to a box- 
Tike platform built up on the forward ends 
of the two, wooden beams. The footboard, 
bolted to iron braces which form a part 
of the seat support, is 3 ft. long and 14 in, 
wide, The cushion'on the driver's seat is 
Teather covered (see photograph on page 
69 for details) 

‘The coach body is finished in 
two colors—dark olive green on 


a 


A claseup_phots.shewing ow 


ove, the decorations on the side pa 


POPULAR SCIENCE MONTHLY 


The Graceful Undercarriage 
of the Inaugural Coach 


front, and right rear, The fig- 
are fiesh color with gold hair, 
the ground is brown, and the foliage 
jn the. background ’is dark green. 
‘These decorations and the crest meas- 
re approximately 14 in, high and 11 
wide. The placing of the decora- 
‘shown in the photograph at 
the bottom of page 67. 

‘The windows on each side of the 
‘coach are quadrant shaped, their sides 
measuring approximately 27 in. The 
two rectangular windows in the front 
of the body are 25 in, high and 19 in, 
wide. These are placed about 4 in, 
down from the top. In the 
rear of the coach, 9 in. down 
from the top, there is a cir- 
cular window measuring 13 
in. in diameter. No glass was 
used in the windows of this 
type of coach, slatted shutters 
being used to keep out the rain 
ad wind, (The photograph at 
the bottom of this page—the 
coach at Mt. Vernon—shows 
more clearly the construction of 
this type of coach window.) 

‘The pole, made of wood and 
having iron fittings, is 10 ft. long. 
A sketch of the pole is given in 
the drawing of the undercarriage. 
At about 2 ft. back from the 
front end it is protected with 
leather padded with felt and 
horsehair, This padding extends 
back for about 2 ft. A bolt pass- 
ing through the socket in the un- 
dercarriage serves to hold the 
Bolg. lace. The pole is painted 

‘When this original Washington 
‘coach was used in the recent New 


the upper half and cream on the lower 
half. A trim of light mahogany color forms 
the paneling around the door and an edg- 
jing around the body. On each door is a 
colored reproduction of George Washing- 
ton’s ‘crest with the words, EXITUS 
ACTA PROBAT—"the outcome justifies 
the deeds.” A sketch of this crest is given 
on page 67, The heraldic bird at the top 
is silver and rests in a crown of gold. The 
helmet is silver and the background of 
the shield is gold. As shown in the draw- 
ing, the two bars, three stars, scroll con- 
taining the motto, and the lambrequin or 
‘omamental streamers coming from the 
crown of the helmet under the gold crown 
are red, The lambrequin is edged in silver. 
The motto is lettered in gold. 

‘The panels at each side of each door 
are embellished with the colored decora- 
tions shown on page 68. These are shown 
in the following order: left rear, let front, 
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Model makers, will find in this drawing 
‘he easential detaila ol the undercarriage 


‘This is another Washington coach—one on exhibit 
{nthe conch house at Mt Vernon. Note the folding 
Stopes the hardware, andthe richiy fa 


‘York pageant as pictured on pages 67 and 
68, a platform was constructed on the 
rear of the undercarriage to accommodate 
two coachmen. No indication of such a 
structure, however, was found on the 
nal tndercarriage of this coach, 
‘The upholstery of the body’ is enti 
plain, a rough woven material covering 
the seats and interior walls. On the other 
hhand, however, the upholstery in the Mt, 
Vernon coach is of fine quality 
ne peculiarity, the reader will note on 
studying the various photographs is the 
absence of brakes of any sort on both the 
inaugural and Mt. Vernon coaches. 


interior 


© 


UNIVERSAL BENCH 


A nack that will hold almost any tool of 
small oF moderate size consists of two oF 
‘more parallel wood strips having notches 
and holes spaced alternately along their 
{op edges as shown in the accompanying 
illustration. The holes make convenient 
receptacles for punches, nail sets, pencils, 
and the like, while the ‘notches are occu- 
pied by screw drivers, files, and other tools 
{og long oF too wide to be set in the holes. 

"To make such a rack, obtain several 
pieces about 34 in. thick, 175 or 2 in, 
Wide, and of whatever length you desire. 
At intervals of from 2 to 3 in. cut notches 
of about 60. deg. extending  haliway 
through the width of the pieces as indi- 
cated in the drawing below. At points 
Along the edge of each strip and midway 
hetween these notches, dill holes toa 
depth that will leave about 
4" in, of wood, at the bot 
toms. These holes can be of 
various sizes according to 
the tools which are to be 
set into them. 

Prepare two or three 
strips of equal length, and 


ERASERS PROVIDE FEET 
FOR SMALL TRIPODS 


Strp-ovex pencil erasers, which can be 
purchased for a cent each, make excel 
lent tips for the legs of miisic stands or 
photographers’ lamp stands, They can be 
used also on camera tripods if the ends 
are of ‘small diameter. Stands thus 
equipped will not slip on smooth tloors and 
are less likely to mar furniture with which 
they may come in contact —L.T.E. 
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TOOL RACK 


‘mount them so that they 
are parallel and about 3 
in. apart. The notches 
should line up so that tools 
can be laid across in the 
manner shown in the 
photograph. Such a rack is 
most convenient when 
mounted at the back of a 
workbench. With a little 
practice it is possible to 
train oneself to restore 
each tool to its proper 
place instead of laying it 
fon the bench. This is a 
great advantage since the 
top of the bench is thus 
‘kept clear for the work at 
hand—VeRNon Case. 


LIGHT CAMERA TRIPOD 
MADE FROM DOWELS 


Neve wooden dowel pins, a few st 
of hard wood, and some screws will 
a lightweight’ rigid tripod for a box or 
hand camera, ‘The drawing shows the 

construction of 
cach of the three 
legs, which are 
made of standard 
Yin. dowels, 3 
ft. long. The piece 
is attached to 
the head of the tri- 
pod. The legs B 
and D are fastened 
to 4 with long 
wood screws. The 
Dleces # and F are 
the same except 
that piece E has a 
clamp for holding 
the sliding leg C, 
and F is slightly 
shorter than £. 
Both are glued and 
bbradded to the legs 
Band D. 

The sliding leg 
C is held by tight- 
ening the screw eye 
G. The point. of 
the screw is filed 
‘off, and the metal 
strip H_ prevents 
the end from scar- 
ring the sliding leg 
A small screw J 
‘with a pointed bead is screwed into the end 
‘of each of the sliding legs. An improve- 
ment is to place brass ferrules over the 
upper ends of pieces B and D where the 
screws pass through them. 

‘The head of the tripod is simply a ¥ 

. piece, 4 in. square. The camera hold- 
ing screw K is made by soldering 3 key 
head in the slot of a No, 16/20 flat 
hheaded machine screw. This screw is pre- 
vented from dropping out of place by the 
serew L—DAXA S. GREENLAW 


ram showing how 
structed 


ASH TRAY ATTACHMENTS 
FOR A FLOOR LAMP 


Froor lamps, bridge lamps, of readi 
Jumps, especially thove with plain metal 
uprights, will often provide a conver 
Pace fer attaching Ash trays, The trays 
may be of any standard design; the type 
iluttrated, which is of glass and can be 
obtained in practically any five-and-ten- 
cent store, is well suited for this purpose. 
‘The bracket is made of soft steel or strap 
ram. below. 


whether the lamp stand is round or square. 
‘Two trays can be attached if a balanced 


6 srove sours 
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Tiny Wigwag Machine Teaches Signaling with Flag 


Wiewaxeing i speedity 

Mearsed with these tele om 
ser A wave to the send 

ots tothe eft = dash 


the atl and forthe two dowel pins (or cotter pins) which 
wold the washe: 

Make small holes near the edge of the 1{-in. square flag 
and weave the dagstait in and out, Coat the edge of the cloth 
with glue, wrap it once around the staff, and hold it in place 
With several paper clips until dry. You can now assemble the 
outfit, attaching the upright member to the base with any 
small’ cupboard hinge. Insert the }-in, dowel through the 

right with the washers in 
Blce deve in the two dowels 
ple, and invert the Aagsal 

hhinge makes it possible 

to give the interval signal, the 
end of a word being indicated 
by one dip to the front, the end 
of a sentence by two id 
the end of a message by three 
dips. The dot and dash code 
(loternational Morse Code) 
Used in telegraphy and wigws 
swing can be found in dictio 
ries, encyclopedias, and hand- 
at E, Miswurr, 


Boy Scovrs and others interested in visual 7+ position of the hand 
signaling can practice indoors with this min-  [L,PRrNSk IMs Pagans: 


jature wigwag sender, Considerable speed can 


baseboard 4 b Ae sounae 
-in, chamfer all Wy 
che member 3 

or 14 by 354 by 34 in., using 134 in. for the 
radius of the top. In this piece bore two holes 
‘where indicated for !4-in, birch dowels such 
4s are sed in mvt construction, and a. 3~ 
in, hole in the center for the dowel in which 
the flag is to be set. A suitable ¥4-in. dowel 
fan pethaps be found on discarded wooden 
toy, of one can be obtained at a cabinet shop 
or hardware store, Find a knob with a screw: 
‘so that it can be fastened to the end of the 
Yin, dowel. Bore a hole for this screw or 
the dowel may split, and also bore holes for FRONT ‘SIDE 


AMUSING CUT-OUT NAPKIN RINGS FOR CHILDREN 


Cutoney will enjoy folding their nap- black to make the lines stand out clearly, the hoop blue, gilt, or green, The clown’s 
king neatly if they have these amusing ‘To make the pattern of the clown nap- face should be white with black lines for 
Tittle wooden rings in which to put them. kin ring, draw a 4-in. square and divide it the features—Hazet. F, SMOWALTER. 

‘The patterns will not be difficult to pre- into T-in. squares. 
pare if you mark your diagrams fnto Place the point of the 1 
squares as indicated in the drawings. To compass 1 in, inside 
make the pattern for the pup and barrel, the right edge of the | 
draw a reetangle 4 in, wide by 3 in. high, square and 144 in, 
tnd draw lines across it to cut it into I-in. above the lower edge 
squares. Place the point of the compass of the square, and 
fn the middle of the line between two from this center draw 
squares as indicated by the asterisk or star, a 34-in, circle and a 
and swing in a circle with a )4-in, radius! 134-in. circle, Then 
Raise the point of the compass 5/16 in. draw ‘the clown as 
tnd draw a circle that will just touch the shown, When cutting 
lower edge of the rectangle. Cut four of the napkin ring from 
the J-in. squares in the lower left comer the wood, do not trim 
of the rectangle into Yé-in, squares; then away the space be- 
draw the pup in the’ squares as shown, tween the clown’s feet 
Draw also the barrel hoops and staves. and the circle or the 

Transfer the outline of the pattern to space at his knees 
any thin wood and saw it out, Cut the ‘The back of the pat- 
circular hole for the napkin, but do not tem is much like the 

fe between the pup's face except that the 

ring the remainder of large ring is com- 
the pup's outline to the wood, enamel the pleted, the cap meets 
barrel light brown on both sides, and color the ruif over the back 
the pup white with dark brown or black of the head, and the 
spots. When this enamel is dry, transfer hands scarcely show 
stave and hoop lines of the barrel and Enamel the clown’s 
also the features of the pup from the suit white with red 
tem to the enameled wood, and pnt them decorations and make 


‘With napkin rings tke these, 
Shildren are: more sil 
put away thelr napkins 
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Model Sail Making’ 


How to measure, cut, and fasten the 


canvas of any small square-rigged ship 
such as the whaling bark Wanderer 


By 
Capt. E. Armitage 


ANY model makers like 10 put 
sails on their models—either {ul 
ly set, partly set, or all furled. To 
do this well requires some knowl 

edge of sails, their build, method of 

ging, and function. All the details of re 
sails cannot be entered into in th: 

Available, but. sufficient. will be 

this and a following article to en 

to make as good model sails as is possibl 
fon_a small scale, 

"There are thousands of different kind 
of sails, but only those of the square-r 
gers are complicated. They likewise hav 
Varied from time to time, so it is proposed 
to describe in detail only those of the 
period from about 1850 to 1890; there has 
hot been much change, however, from 
‘about 1830 to the present day, The dilfer- 
tence in the earlier sails was chiefly in hav 
ing less ironwork and in being bagzier 

in about 1870, ships (especially British) 
began to use fron wire standing rigging, 
‘and about 1890 flexible wire came in for 
roping the heavier sails and for 
some of the running rigging, 
sgh as braces and halyard, 

‘Sails may be applied in vary- 
ing degrees of exactness, differ. 
ing with the type of model and 
the scale. Decorative models 
such as Spanish galleons do not 
require much detail, The meth- 
‘ods to be given here should be 


used for measuring such sails, 
‘and they should then be 
hemmed, roped if desired, and 


given a few buntlines and’ clew 
lines, for effect. ‘Then they 
should be hitched to the yards 
themselves, ‘This is all that is 
necessary for that, period. The 
clews can be lashed to the yard- 
arms. Sails of this type are 
sully antiqued and bellied out 


Sails for a model built to a 
scale less than % in. to the foot 
should be mace of fine woven 
material stich as bleached 
plane cloth, Instead of ropi 
1 line of fiat stitching can be 
tun where they are to be cut. 
Afterwards a thin line of brown (or white) 
beushing lacquer may be applied on the 
edge to prevent fraying. The selvage ed 
Should be used for the heads. 
Paper or tin sails are sometimes used. 
‘merely glued on and require no 
description. 
“To get the full benefit of what follows, 
you should send fifty cents to the Blue. 


n 


McCann 


print Service Depart 
ent of PurvLarSc 


reduce e 
‘one quarter, and 
in, scale, enlarge one half 
With regard to mate- 
rial, plain white cotton 
cloth will do, but I pre- 
fer a thin opaque 
because one can get it 
with a canvassy texture 
Itis worth the relatively 
small difference in cost 


‘As to color, European ships use flax, 
which is an unbleached color when new 
but soon becomes snowy white. American 
ships use cotton canvas, which is white. A 
coaster may have grubby sails, but a clip- 
per should not. The width of the sieloths 
5 24 in, for fax and from 16 to 24 in. for 
coiton duck. The 24-in, width is shown on 
the plans and accompanying drawings 


Model of fully. rigged. topaail 
with reef tacklen aad. worked 
Crinetes on one wide, hslliteh 
yard and top sot fully rigged) 


To measure a sail, hoist the 
yard to position, measure along 
it from brace band to brace 
band for the head, then deduct 


bout 12 in, (to the seale of the 
real ship, for example, 1/6 in 
on a 1/6-in, scale), ‘Measure 
from the top of the yard to the 
top of the yard helow for the 
drop, Measure the yard below 
from shect sheave to sheet 
sheave for the foot, and deduct 
2 ft. (to scale) “from each 


measurement (0 allow for the 

ws, Lay this out on paper, 
then from the foot, mark the 
roach, or curve, This must, be 
high enough to clear the stays passing be- 
neath when the sail is flat on the mast. 
Cut out the drawing for a pattern, 

“Take a piece of the material and try it 
for stretch under about as much pressure 
as it will get in the making. Deduct this 
from the patter, Then, in turn, allow 
about one in ten parts extra onthe 
leeches and foot; this to be taken in again 
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Motel of Fortune of the Indies by Captain MeCana (ealtection of 


Bailingst Price), Right: Siagle Wpaai 
‘when sewing on the bolt ropes in order to 
sive a slight belly. 
This process will apply to all the square 
for any vessel except the courses 
(lower sails), The depth of the foresail is 
to a line level with the cathead, less about 


iu The yard is 6 ia, Jong. 


usually makes the sail narrower atthe 
foot than the head. The clew of the main- 
sail comes to about 3 ft. from the rail at 
the after end of the forerigging when the 
yard is braced sharp up. Ail these measure- 
‘ments should be to scale, of course, 


for the head to save having a hem. ‘Then 
run very thin pencil lines up and down the 
sails at 2-ft. intervals, and on them run 
rows of fine machine stitching to represent 
the seams. The pencil marks can be rubbed 
off afterwards, I give the sails a wide 


$ ft. in height; the length of the foot will Mark the fabric from the pattern, al- (half-cloth) hem to represent the lining, 
bbs from the sime point when the yard is lowing about 5/16 in. for the hem. If which is a piece sewn on for strength, the 
braced "‘sharp up,” less about 2 {t. This possible, use the selvage of the material real hem being called the “tabling.” I 
Teaaw on ERENT 
198506 


aces moot Sea 
= = see: er 
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How square sails are made and rigged. Tt should be noted that all bunilines,clew Hines, and leech lines 


to the deck, They are 


for hauling up sails and therefore should be slack when set. ‘The reef points are stitched through the saila to hang down on both sides 
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‘Sumstantiat bench legs can be made 
from junked. automobile’ frames in any 
shop which has the necessary facilities, 
"The method of making such legs i ils: 
trated in the photograph above, The pieces 
which run diagonally between the les and 


USING JOINTER TO MAKE 
COACH MODEL SPOKES 


Mum time can be saved in rounding 
wheel spokes for model coaches if a small 
Power inter fs used, Tn piece of 1 

stock about 3 by 20 in., rip a 90-deg, V. 
groove 9/16 in. deep, For a distance equal 
to the rounded length of the spoke, joint 
‘one end on the underside until the blades 
show 1/16 in, wide in the bottom of the 
toove. Clamp the piece to the near end 
Of the jointer; and against the other end, 
clamp ‘a, stop. Chamfer the spokes by 
resting them in the groove, pushing them 
and holding them down with sticks held 
fn the hands, When the corners are planed 
off, it is easy to round the spokes with a 
filé and sandpaper—Ewix M. Love. 


OLD AUTO FRAMES BECOME BENCH LEGS 


ramen, "The only expense wen twenty-five cents for band iron ueed 


the top cross member are running board 
braces. The cost of the three sets of legs 
shown was 25 cents for band iron used as 
feet. Even the bolts were salvaged. If de- 
sired, the center legs can be adjustable 
to fit uneven floors.—C. G, FostvEor. 


DRAFTING PENS QUICKLY 
CLEANED WITH BRUSH 


To coeAx a ruling pen with an ordinary 
cloth penwiper takes much more time, 
especially if the drawing requires inks of 
several colors, than with the wiper shown, 
which was made in about ten minutes, A 


stoothbrush with the handle cut off. is 


mounted on a block about ¥4 by 1 by 2 in, 
On one end of the block a piece of light 
tin is fastened with brads to act as a 
spatter plate. It should stand about ¥4 in, 
higher than the top of the bristles. Into 
the bottom of the block a sharp steel pin 
is forced with the point 
projecting about 1/16 in 
to keep the wiper in. an 
position in which it i 
placed on the board. 
“aren through the 
awn the 
bbrush once or twice, Let- 
tering pens also can be 
cleaned in this way with- 
ut fear of injuring their 
delicately formed points. 
Danie, Revwous, 


This boring fi 
ised a th 


‘The shelf on which the stock is 
Supponed. ‘aed 
‘down by poe 
through slots in the vertical part 
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ith greater ease 
and accuracy if the preliminary holes are 

ed by machine, In the absence of a 
suitable boring machine, an attachment 
for this purpose can be made to fit almost 
any small home workshop lathe, 

‘The device consists of a base to which 
is screwed a vertical faceplate, held rigidly 
by braces at either edge. The shelf for 
supporting the stock to be bored is fas- 
tened to the faceplate by two roundheaded 
screws, with washers beneath the heads; 


recess 36 in, deep and 3 in. long, extend- 
ing from top to bottom, through which 
borings fall as the bit enters the wood. 
Care must be exercised in mounting this 
device to make certain the faceplate is 
square with the axis of the bit both ver- 
tically and horizontally, and that the top 
of the shelf is exactly’at right angles to 
the vertical faceplate. 

How the device is suached to the lathe 
will depend upon the type of machine wit 
which ie is used; the one ustrated is 
clamped to the lathe bed rods. In use, the 
shelf is adjusted to the desired height for 
the mortise to be cut with the faceplate 
at the correct distance to regulate the 
depth of the hole, The stock to be bored 
ig laid flat on the shelf in its proper posi- 
tion and pressed lightly against the point 
of the-bit. When the necessary number of 
holes has been bored to the pattern of the 
mortise, the slot is squared up with chisels 
in the usual way—A. V. CoxttNes. 


" 


YOU CAN 
CONSTRUCT THIS 


‘A handmade bench like thismor, 


S noteworthy addition to any fiving rom farnis 


this fireside bench is fundamentally 

American in material and structure. 
Tk should be reproduced in the original 
‘maple, as that wood, because of its great 
toughness, is especially’ adapted for mak- 
ing mortised and tenoned joints of the 
type used. 

‘The seat, marked part No. 3, should be 
prepared first as it will probably be nec- 
essary to glue several boards together to 

ike up the required width of 15 in. If 
means are not avaiable in your own hme 
shop to make a strong type of joint, have 
this work done at the mill as a good, 
solid plank is essential for the seat, In 
building the bench illustrated, a shaper 
head was used on the circular saw to give 
1an_ interlocking V-joint. 

‘The cleats, part No. 4, should be 
serewed and glued to the bottom of the 
seat, Sink the heads of the screws about 
44 in, below the surface of the cleats and 
conceal them with dowels glied in and 
Gressed off flush with the surface. Take 
pains to locate the two screws at the rear 
edge of the seat not more than 3 in, 
from, the end of the cleat, so that. the 
mortise for the back posts will clear these 

‘To make sure that all the legs will have 
a uniform slant, it is necessary to make 
up a boring jig’ such as illustrated at 
in the drawings. It is made of rather heavy 
wood, 114 in. or more thick. Two pieces 
of the same size are required, held to- 
gether with through bolts. In the meet- 


UILT of the native maple that was 
peculiar to Colonial New England, 


16 


ireside Bench 


Unern—ill make 
in Colonial style 


ing faces of each piece are 
sawed grooves 1% in, wide 
and 34 in. deep. These 
Brooves are placed at an 
angle of 683 deg. to the 
bottom edge. When the 
parts are clamped to- 
fether, a square hole is 
formed to guide the bi 
‘This jig is then clamped 
‘on the top side of the seat 
fs indicated at B. Tt should 
have its center line at 45 
deg. to the edge of the seat 
and, of course, be located 
so that the bit will start 
the hole for the legs at the 
correct position as, shown 
‘on the drawings. The operation of boring 
the hole is shown in one of the photo- 
seraphs. It is necessary to have a sharp 
bit, preferably one with a fine thread 
at "the point, to avoid splintering the 
ccdges of the hole when entering and leav. 
ing the wood. The screw point on the hit 
may prove to have too coarse a thread 
for boring in maple; at least, this was the 
author's experience as the only bit of the 
necessary size he had available was a ship 
auger. In this case, after the bit was well 
started into the wood, it was removed and 
a 3/16-in. lead hole ‘was drilled through 
the part with a twist drill, care being taken 
that the proper angle ‘was maintained. 
This allowed the screw point on the auger 
to slip, and although greater pressure on 
the brace end was necessary, the boring 
‘was successfully completed. If the hole is 


so that it looks like 
the sturdy work of a 
Colonial carpenter 


By 
DONALD A, PRICE 


tap soe, ci ee a 
with a piece of coarse sandpaper wray 
Sound's round rod abou 19¢ im in ame 
ter. In sanding the hole, widen out the 
top of it slightly in the direction of the 
slant to allow the split ends of the leg to 
bbe locked in with a wedge, 

The legs should be turned to the sie 
shown in detail drawing C. Fit the 1/4: 
diameter in the hole in the board as it 
‘may be found that the hole is not exact! 
true to size, Leave a slight taper on th 


= 


linge Joiner in New 
elore the Revolu: 
tke the 

ie Constructed of maple, 

Sood now extremely popular 


ginal, it 


leg where it enters the lower side of the 
cleat so that, when driven into place with 
a mallet, it will be firmly seated, 

The final assembly of the legs in the 
seat is done with glue. A wedge 1 in. long 
having a taper of about 1/16 in, is driven 
into a saw cut in the top of each leg as 
detailed at D and illustrated in one of the 
photographs, OF course the leas should not 

permanently fastened in the seat tntil 
the mortise for the back post, part No. 2, 
has been cut. 

‘The back rail, No. 1, and the two back 
posts, No. 2, should be finished as shown 
fon the drawings and permanently assem 
bled before cutting the mortises in the 
seat for the back posts, Any slight mi 
alignment of the tenons on the lower 
fends of the back posts may then be ale 
lowed for. The mortises should be excep- 


POPULAR SCIENCE MONTHLY 


‘Ac th ihe fe Maneaed the 


tionally close fit 


ier with 


\ Sis oone moss 


i. They at 


to be glucd 
in. dowels as 
wwels oF pins are dressed 


3 wood 
may be 


Q-secr0v 9-8 


= mew €-¢ or 0 


+r to simulate an appearance of 
wear on the oFiginal piece 


2% 


Terao 


Front and side views of the ben 
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evel and round off all edges. On the 
sharper corners of the projecting parts of 
the design, the wear naturally would be 
greater, and the bevel should be started 
spondingly farther back from the 
Upon the care with which this pai 
ticular part of the work is done depend 
‘most of the charm of the finished 
bench, A visit to a museum showing 
real antiques would be profitable in 
this respect. If this is not possible, 
it is suggested that the prospective 
builder examine some of the better 
grade of ant 
can be seen in most of our larger 
and higher class department and 
furniture stores. 

‘After the bench has all been put 
together, the legs, which were left 
longer than necessary, must be cut 
olf to give the proper seat 
‘This may be done in the usual way 
by blocking the seat up on a level 
surface so that it is a uniform 
height, say 20 in, from that sur- 
face; then, with the aid of a 2-in, 
block of wood and a pencil, scribe 
a line around the legs 2 in, from the 
working surface. Cut off the legs 
‘on this line and round the corners 
to a generous radius as shown in 
the drawings. 

‘On the original bench from which 
this design was adapted, the seat is 
absolutely level as has been shown 
in the drawings; however, cutting 
an inch off the rear legs so'that the 
seat slopes backward will make the 
bench more comfortable for the 
average person to sit on, 

Probably the most realistic fine 
ish would be to give this bench a 
maple acid stain followed with a 
sealing coat of thin shellac, and then 
several well-rubbed coats of hard 
furniture wax. 


Large blueprints of this bench 
‘can be obtained from the Blucprint 
Service Department for seventy 
fue cents. Ask for Special Blue. 
prints Nos. 187A and 1884. A 
coupon for your convenience in 
ordering is given on page 96, 
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Adding the Deck and Cockpit Fittings fo 


I. ‘YOU are building the new 
OPULAR SCIENCE MonTHLY 
“sportboat” and have carried the 
construction to the point described 
in the preceding article (P-S.M. 
July 32, p. 67), you are ready to 
emove the hull from the form and 
turn it right side up, You will now 
be able to see the trim, shipshape 
lines to better advantage and vis- 
uulize how the finished boat wil 

‘The most noteworthy feature 
about the “sportboat” is the way 
in which the comfort and roomi- 
ness of a small cruiser have been 
combined with the smart appearance and 
speed of a runabout. This was pointed out 
Fast month, but if you missed that issue 
‘and desire to own a boat of this especially 
useful type, it will pay you to look up a 
copy of the July magazine and also to 
send 75 cents for Porutar Sctescr 
Monritty Blueprints Nos. 175, 176, and 
177 (see page 90). To make the work still 
easier, full size patterns have been pre- 
pared and will be sent with the blueprints 
for $2.25, 

"The next step in the construction is to 
set, in place the forward and after deck 
and cockpit beams, Fasten the beams to 
their respective frames with one 1¥4 by 
14 in, carriage bolt at each joint. Lay a 
fight batten over deck beams Nos. 1, 2, 3, 
‘and 314 and measure for the intermediate 

sams. Fasten the intermediate beams 

ray between the deck beams with one 


with (wo 2-in, No, 10 F, H. screws to a 
int. Square the ends of the coaming sup 
ports so that the coaming, when attached, 
will be perpendicular. This is easily ac: 
complished by laying a 34-in. piece across 
from sheer to sheer. Place a square on this 
piiece alongside the cockpit beam and mark 
the ends of the supports. 

_ The breasthook is fastened in place with 
six 2-in, No. 10 F, H. screws. It is slightly 
crowned so that it follows the curvature 
of the deck beams. A light batten placed 
‘over the deck beams and breasthook will 
show when it is correctly crowned. 

Notch the carline flush into the breast- 
hhook, deck beams, and coaming supports, 
id halfway into the transom. Fasten each 
Joint with one 134-in. No. 8 F. H. screw. 
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Our New 


portboat 


hie smart Jeong rus- Fit the first oor so that the bottom of 
Bene stes "im frame No.9 is level, The Moor at frame 
ibne'and nas an treme No,'S js next fitted level, ‘To level and at- 
od tach the remaining floors, fasten a string 

from No. 3 floor to No, 9 floor on each 

side. Bring the remaining floors up until 

they touch the strings. Fasten floors to 

frames with 1cin, No. 8 F. H. screws. 

‘AU this point itis a good idea to apply 

linseed oil thinned with turpentine, OF & 


‘The coaming blocks 
are notched to fit 
flush with the coaming 
supports, and fast- 
ened to the carline 
with 1)4-in. No. 6 F. 
H. screws spaced 
aout 4 in apart. 

sse blocks support 
the sedan top. 

The seat riser is 
butted against frame 
No, 4 and fastened to 
each frame with one 
2in, No. 10 F. H. 
Start attaching the 
floors at frame No. 9. 


fre néded fo the Ball 


prepared primer, to the inside of the 
hull, When this'is dry, apply two or 
three coats of varnish or paint, Allow 
sufficient time for drying. Be sure to 
varnish or paint the inside before the 
flooring goes on. 

‘The plank-sheer and decking are 
ext cut out, Clamp the plank-she 
material in place so that it covers 
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A fast, roomy 1544-foot runabout of 
advanced design with removable top, seats 


that become bunks, and other conveniences 


By WILLIAM JACKSON 


as much as possible of the carline and 
sheet, Mark around the outer edge of the 

et and the inner edge of the carline, 
‘With the plank removed, add to the carl 
line one half the width of the carline so 
the edge of the plank-sheer will come in 
the center of the carline, Tt will 
bbe necessary to butt the plank- 
sheer abaft frame No. 4 and 
Continue out to the transom 
with another piece. A block ¥5 
by 4 by 8 in, is used where 
the plank-sheer pieces butt to- 
wether. 

The after edge of the king 
plank fits flush with beam No. 
314, The forward end is fitted 
to butt ayainst the two ends of 
the plank-sheer. In the same 
manner, mark and saw out, the 
afterpieces. of the plank-sheer 
and king plank. 

‘The decking is fitted so that 
the forward edges butt against 
the plank-sheer and rest upon 
the carline, The after edges are 
sawn flush with deck beam No. 
34%, Plane the edges of the fore 
land’ aft decking so that it is 
ight on the inside edge and 

sn about $4 in. on the out- 

le, These scams are afterward 
ie seam filler, 
‘making a pleasing contrast with 
the vamished deck. ‘The 6 in. wide deck 
boards are grooved in the cenier so as to 
represent seams, 
ioe St oa fa a ae ol 
sheer fastenings, especially if, the 
Heck is to be varnished, the screw boles 
should be plugged. For this purpose obtain 
4 cin, bit of the Forsiner type and 34- 
in, wood plugs of the same kind of wood 


AUGUST, 1932 


as the decking. The lead holes for the 
screws should be drilled 2 in. apart; 
then with the 3-in. bit cut a circular hole 
about 4 in. deep directly in the center 


of the lead hole. The 1! 


ead holes. Coat the wood plugs with 
‘waterproof colorless glue such as some of 
the special marine glues, and drive the 


‘The view above shows cons 
S10 tp, hich ie nt 
ie Boat, Te fa Inter cover 


plug into the hole, Insert so that 
the grain in the plug follows the 
grain in the decking. After the 
ielue dries, carefully chisel the 
plugs flush with the deck. 

‘The entire deck forward and 
aft is then planed and sanded 
smooth. Of course, if the deck 
is to be painted, it will be neces 
sury merely to’ countersink the 
screws slightly and use putty. 
The deck may then be covered 
with canvas. 

Fasten the flooring to the floors with 
114-in. No, 6 F. H. screws spaced about 
2'in, apart. Leave the center floor board 
loose so that it may be removed. The outer 
pieces of the flooring fit against the side 
members of the frames, 

‘Attaching the coaming is the next step, 

its forward edge against beam No. 

Let about 1% in. of the coaming project 


” 


above the plank-sheer, The afteredge is 
fitted against beam No. 9. At this point 
allow about 10 in. of the top edge to ex: 
tend. This should be shaped off properly 
‘The fastenings for the coaming are to be 
plugged the same as for the deck. Fasten 
the coaming to the casline, coaming blocks, 
and coaming supports with 114-in, No. 6 
FH. screws spaced about 6 in, apart. 

The windshield deck piece, ‘windshield 


stanchions and toppiece are next fitted and 
fastened. The bottom edge of the wink 
eld stanchion fits dusb with the coan 


Let the stanchion proj over 
deck 44 in, From the blueprints you wil 
sce that the stanchion is mortised 34 in, 
deep. The mortised side is to fit against 
the coaming, Fasten the, stanchion tothe 
coaming with five 1/4-in, No. § F. H. 
Screws. The windshield toppicce is ‘now 
mortised properly and fastened to. the 
stanchions with two 114-in, No. 6 F, H. 
screws at each joint. 

‘The windshield coaming piece is beveled 
correctly and fitted to follow the curvature 
of the deck at this place. The end of the 
coaming piece fits flush with the outside 
‘of the stanchion, Fasten the coaming piece 
to the stanchions with three 1} 
FH. screws to a joint, 

‘The joint on the inside, between the 
coaming piece and the edge of the deck, 
is covered with a 34 by 1 in, strip fastened 
with 144-in, No, 6 F. H. screws. 

Tf an outboard motor is to be used for 
the motive power, the opening for the 
motor is now sawn in the transom, The 
blueprints give the correct size. A motor 
‘board made, as shown is fastened to the 
transom with 154-in, No, 8 F. HL. screws 

Fasten the transom knee in place with 
two 6 by 4 in, carriage bolts and four 

10 F. H. screws 

Building the combination seats and 
bunks is the next undertaking, ‘These are 
1 by 4 in, frames, covered with the 34-in. 
sheathing material. Fit the top edge of the 
seat frame flush with the seat riser. A thind 
‘outer end piece joins the two side members 
of the frame together. The outside ends 
are supported by 2 by 4 in. uprights or 
legs, Fasten the frames and uprights to- 
gether with 124-in, No. 8 F. H. screws. 
The 1 by 4 in. rear seat frames extend 
from side frame to side frame. Fit these 
flush with the seat riser, and fasten to the 
sides of main frames with 154-in, No. 8 
F. H. screws, Fasten center supports to 
frames with I-in, No, 8 F, H. screws. 


80 


portboat” with 


HOW TO OBTAIN PATTERNS 

i is 
ged frame our Blue 
Tie, and 177, bat 
oe enly $180 extra you can ebtala 
patterns eraced om Targe sheets from 
{he original templates Cece page 96) 


een turns 


yw t0 show 


The 
Genks ‘sve made up when the bost is used for cruising, Above? Fitting the windshield 


‘The }4-in. seat sheathing is fitted and 
fastened to the seat frames with 154-in. 
N F. H. screws, Let this seat sheathing 
ceouncamears 

gieretaranie tosis 

Wy 2 in. strips are nailed to the large after- 
RESET Es ino 
‘and the seat backs may be dispensed with, 
and the seats merely varnished. In this 
cen aeaes 
in. material. If the seats are uphol- 
Pl eh E Dy 
frame. Nail a cover on the bottom of 
fanceee 
covered with chicken wire 


fencing 
Stretched tightly and tacked to the frame 
‘The wire fencing has resilient qualities 


that are comparable to small . The 
seat backs are fitted so that when they are 
folded back, one edge rests upon the edge 
of the other seat 

‘The inside sheathing is fastened to the 
side members of the frames. with 1-in, 
copper wire nails. The sheathing extends 
from frame No. 9 to frame No. 2. Sepa- 
rate the edges of the sheathing about ¥ in, 

‘The center and after stanchions are now 
constructed from the blueprints and laid 
aside for the time being. 

From a study of the photographs and 
plans, you will see that the top is very 
simply constructed. The first step is to 
saw out the stringers, end piece, nose pice, 
and forward beam. Clamp the 
chion and center ‘stanchion in 
there will be some variations in individual 
boats, it is well to construct the top right 


‘on the boat. Clamp the stringers in posi- 
tion, allowing 6 in, of the forward ends to 
project over the windshield, 

we forward beam is next fastened to 
the stringers directly over the windshield 
with two 1-in, No. 8 F. H. screws. The top 
‘end piece is now fastened to the after end 
of the stringers with 1)4-in. No. 8 FH, 
screws, Clamp a }4-in, piece actoss from 
stringer to stringer, spreading the stringers 
to their proper width. Be sure the center 
and after stanchions are perpendicular, 
The plans give the height of the beams 
and it isan easy matter to measure across 
at the nts and obtain the wi 
of the beams, Fasten each beam to Uhe 
stringer with 13(-in, No, 8 F, H. screws, 
‘one to each joint, 

“The nose piece and visor piece are now 
fitted and fastened. A 34 by 1 in, nailing 
piece is fastened with 1\4-in, No. 6 F. H. 
screws, 5/16 in, below the top of the end 
pie, The sae Ua baie a0 sed 
to this piece. Space the top battens equally 
and nail them to the beams with 1-in, cop 
per nails. The after ends of the top bat- 
tens fit flush with the end, The forward 
ends are beveled out to nothing and nailed 
to the nose piece. 

‘The windshield frame is cut to fit, Mor- 
tise the frame together and glue with 
‘waterproof casein glue. Rabbet the inside 
36 in. deep and 34 in, wide for the wind- 
Shield glass. The glass is fastened in the 
rabbet with 14-in. three-quarter-round 
molding held with 34-in, brads, 

Fasten }4-in. quarter-round molding 
with I-in, brads along the outside of the 
coaming, afterdeck edge, and across the 
front of the (Continued on page 100, 
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Ping are deiven slant 
wise around the edges 


Ove. of the most difficult problems of 
model aircraft construction is the warping 
‘of the wings when the “dope” is applied 
To prevent this I use a hinged support or 
mold to keep the wings in shape 
while drying, and they usually 
stay that way for a number of 
flights, 

Plane and sandpaper two white 
pine boards 94 or 7 in, thick and 


about 2 ft. long (or a little more than 
half the length of wing you intend to 
make) and hinge the pieces together. 
‘Measure about 4 in. back from the hinged 
edges on the side opposite the hinges and 
{aper off to about 34 in thick atthe joint 
35 shown. This takes care of the flat 
surface in most wings where they are 
attached to the fuselage. 
Assemble the spars and ribs 
in the usual way. Lay out 
the required dihedral and 


{ree from distortion, and, 
Maives of the framewort 


CORRUGATED CARDBOARD HOLDS DRILLS 


A SMALL square of corrugated 
cardboard will be found handy for 
Keeping small drills together in 
the tool chest or workbench 
drawer, The drills are thrust into 
the corrugated channels, where 
they. rem: lain sight, ready 
for instant use. If a large number 
of drills are on hand, several 
pieces of the cardboard can be 
arranged in a small rectangular 
box, or a larger piece rolled up 
and placed in a small round tin or 
cardboard container. Another shop 
use for corrugated cardboard is as 
a batking for sandpaper—R. W. 


CUTTING DISKS ON A CIRCULAR SAW 


Tr A ann saw is not available, it is 
possible 10 cut a disk of wood quite ac 
Tately on an ordinary home workshop cie- 
ular save To accomplish this, describe & 
circle of the size desired on the and 
‘trim the board roughly to within 4 in. 
of the mark. This may easily be done by 
4 series of straight cuts. Next, clamp a 
“bridge” of 1 by 3 in. pine across the saw 
table top as shown with 
fillers at either end s0 
that the rough-sawed 
tisk wil slip beneath it 
easily. Drive nail down 
through the bridge about 
‘opposite the front edge 
of the saw blade and into 
the exact center of the 
disk. Then adjust the 
lamps until the saw cuts 
exactly on the line, and 
revolve the disk by hand 
fgninst the save for one 
complete revolution 

‘This method ‘maybe 
used for cutting a disk 
of almost any size. If it 
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is so large that the center falls beyond the 
table top, a suitable support may be 
clamped to the bench at the required dis- 
tance, and a nail driven through the cen- 
ter of the disk into this. Plywood and 
wall board may be cut into disks of con- 
siderable size in this manner. Do not 
force the saw, however; allow it to cut 
slowly A. C. 


HOW TO COVER MODEL AIRPLANE WINGS 


tack a thin strip along the edges of the 
dig to hold its two halves at the correct 
angle. Place both halves of the wing on 
the form and cement together, Set ondi- 
nary pins at a slant into the board around 
the edges of the wing to hold it down till 
the cement dries. If wire loops are used 
to attach the wing to the fuselage, sim- 
ply drill holes where they come in con- 
tact with the beard. 

Remove the wing, turn the hinged board 
over, cover the wing on the bottom only, 

and fasten it to the mold with pins 

as before, Using a soft brush, paint 
the tissue paper with water to shrink 
it, When dry, apply the required 
smount of dope, but be sure the 
pins are still holding the wing down 
‘on the mold. After the bottom is 
dry, remove the wing, turn 
the’ mold over again, and 
repeat the covering process 
‘on top of the wing. A small 
block of wood can be placed 
underneath the leading edge 
of one wing to warp it sufficiently to 
counteract. the twisting torque caused by 
the revolving propeller when the model 


in fight Lins. G. Duncax. 


CURTAIN RODS PROVIDE 
NEAT LABEL HOLDERS 


AN Easy way to make label holders for 
drawers, boxes, and filing cases is to cut a 
curtain rod of the type shown above into 
lengths of about 14 in, Use a fine toothed 
Ihack saw for this. Holes are then drill 
or 
or brads: with which to fasten them in 
place, It the drawers or boxes are. of 
metal (see P'SM., May ‘32, p. 80), solder 
an be used, These holders are economical, 
as there is material for about twenty-two 
ina rod costing ten cents, 

iece of celluloid the same size as 
lipped in over each of them, 
i wil prevent thi’ becoming sod 
Scrap celluloid for this purpose may be 

‘obtained, usually for 

the asking, at any ga 
rage where sidescurtain 
Soccer ped he 
Cellophane glued to the 
fabels can be used as 0 
substitute for the cellue 
inid—D: R. 


sks by. arr 
Se autllaey table wi 
Divot pin on whieh 
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New Ipeas for Car Workers 


| HERE are several ways to find the 


firing order of the cylinders of an auto- 
‘mobile engine when this information fs 
hot marked on the motor. One is to wateh 
the motion of the valves while an assistant 
slowly cranks the motor. A simple and 
quick way is to remove the spark plugs 


and put corks in their places. Tum the 
motor over slowly by hand and the corks 
will pop out of the spark plug holes one 
by one in the firing order. 


Fig. 2, To pull 7 
‘ewe in aot in bolt and rend throueh hole 


Pull Bolts into Place 


WIRE can be used to pull bolts into 
cramped quarters if you follow these 
directions: Make a slot in the end of the 
bolt with a hack saw slightly deeper than 
the diameter of the wire you intend to use. 
Place the end of the 
‘wire in the slot and 
peen the edges over 
the wire, Bend the 
wire at right angles 
so that it is parallel 
‘with the axis of the 
bolt. Thread the 
wire through the 
hole, pull the bolt 
after it, and slip the 
nut over the wire 50 
that it can be started 
con the threads. Wire 
ccan then be pulled 
free and a screw 


a2 


driver used to hold the bolt while 
the nut is being tightened. In 
some cases the wire must be in- 
serted before attaching bolt, 


Short Circuits 


ASSUMING that the ign 
cables are in good condition, 
the points where water can cause 
a short circuit are around the 
fends of the wires at the distrib- 
tutor cap and across the spark plug 
insulators. Figure 3 shows a way 
to make the distributor cap ends 
Of the high tension wires abso- 
lutely waterproof. Thread the 
ends of the sockets on the cap 
and fit brass packing nuts with 
rubber packing rings as shown. 
For a complete job, the terminal 
‘of the ignition coil should be 
treated in the same manner and all the 
spark plugs should be equipped with 
Naterproot Jacke such as are sold for 
installation in marine engines. 


WIN A $10 PRIZE 


Each month we award $10 for 
the best idea sent. in for 
motorists, This, month's ‘pri 


paid for at usual rates. 


back seat with 
Teaver sale 


Traveling with Baby 
RAVELING ‘with a baby aged ie 
enti ae etary 

lige yetaes meyer oe Se tock 

attention is paid to the baby to see that 

‘he doesn’t get into trouble the driv- 

eee roma mine 

Figure 4 shows how to make the baby 
safe and yet give him sufficient freedom to 
keep him from fretting. Fit a strong fabric 
len iad tng cin poser ain 
that can be attached toa solalie hhar- 


ness made to fit the child. Any secure 
form of fastening can be used to adjust 
the length of the loop to give the child 
all the freedom possible without subject- 
ing him to the danger of falling, 


Repairing a Muffler 

"HEN the rear head of a mufiler 

blows out, the common practice is to 
replace the whole muffler, However, it is 
possible to repair a break even a3 serie 
us a8 this alittle expense, Figure 
shows the method, First cut a strip of 
Sheet metal several inches ‘wide and long 
‘enough to fit around the muffler with ends 


UPAR MUFFLER 


ig 5  blowo-out mute rear hen canbe re 
‘ith sheet metal cut and fi 


bent at right angles as indicated, With 
the tin shears ‘cut a number of narrow 
‘V-shaped slots, about one inch deep, along, 
ane elge. Fit over the end of the muffler 
with these edges protruding. and. bend 
over as shown. A couple of bolts tightened 
in holes drilled in the bent-up ends will 
draw the band tightly around the muller 
and hold it together. 


A Handy Jack 


A SIMPLE, quick-acting jack that has 
‘many uses around the garage is shown, 
in Fig. 6. The uprights and lever can be 
made of wooden two-by-fours with one- 
hhalf- or five-eighths-inch stove bolts for 


READY TO LIFT 


(or staan von) 


Pig A 
mat wood 


hhinge pins. When the release wire is pulled 
back, the strap iron foot swings back 
and up so that the business end of the 
lever can be placed under the axle. When 
the wire is released and the other end of 
the lever depressed, the axle is raised and 
the foot automatically swings into place 
to keep the load in the elevated position. 
Pressure on the lever, while the release 
‘wire is being pulled, aliows the axle to be 
Jowered. 
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HE hardest part of mounting that 
“big one" of your fishing trip is 
to catch him. The rest of the 
work is quite easy if you know 

just how the expert goes about it 

In addition to the regulation rod, 
hook, and lure, you must add one or two 
special items to your tackle box—a can 

Holding about 3 Th, of plaster of Paris. 

about ¥4 Ih. of table sat, a small pair of 
‘and 2 yd, of white cloth, If the 

nounting is to be done in camp 

(which is advisable if at all possible), the 

salt may be left out and a litte powdered 

Arsenic adied to the kit in its place. 

‘As soon. as the fish is landed, insert a 
penknife through the gills and sever the 


spinal cord, Moisten the cloth and wrap 
the fish in it, and do not allow the cloth 
to dry out’ completely at any’ time. 


Handled carefully, the fish ean be carried 
all day without hurting the skin. Never 
‘wrap a fish to be mounted in grass, leaves, 
fens, or moss. 

Return to camp a little early that night 
‘as you have quite a chore to do 
before you can erawl into your 
‘bunk. “First, the fish must 
have his picture taken in plas- 
ter of Paris; second, he must 
tbe skinned; third, “the skin 
must be placed in & preserva- 
tive, 

Making the Cast, Select the 
best side of the fish and place 
it uppermost on a flat board or 
table top, Pile clean dry sand 
around the fish until only the 
upper half is showing. Mix 
plaster of Paris with water to 
the thickness of heavy eream 
and pour it over the fish to 
about 34 in. thickness. After 
the plaster has set, remove the 
fish and wipe with a dampened 
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An Inproved Way to 


cloth, and set the cast aside to harden, 

‘Skinning. The two paramount rules in 
skinning are, do mot hurry, and keep all 
parts of the skin damp. To start, place 
dampened pieces of cloth on all fins except 
the lower front fin on the under or poorer 
side. Place the fish on a board with the 
poorer side uppermost. Lift the gill cov- 
fering and with the scissors cut the arch 
of bone between this and the body. Make 
clean, but not deep, incision with a sharp 

up the side to the tail, 

parate the skin from the flesh by 
holding one edge of the skin and using 
@ scraping motion with the knife, Use 
extreme care when the fins are reached, 
or the fin will be left attached to the 
body instead of to the skin. Cut the fin 
bones with the scissors, leaving some 
flesh to be scraped off and bones to be 
cut after the body has been removed. 

‘As the work progresses the skin and 
fins should be dampened from time to 
time. 

Free the upper part of the skin to a 


making a plaster cast before the catch is skinned 


ount a Fish 


LEONARD F. MERRILL, expert fisherman and 
Maine guide, overcomes the usual difficulties by 


point behind all fins; then work off 
skin all the way around so that the sc 
sors can cut the body off at the 
the tail. From this point, on the skinning 
done toward the head, Lift the body 
as necessary but do not turn the fish over. 
When the head is reached, the body is 
cut off as close to it as is possible. Remove 
all lesh that may remain on the skin, and 
trim the fin bones as close to the skin as 
possible, Be very careful not to scrape off 
the inner silvery skin, as this is what 
gives the scales theit sheen, 

To Clean the Head. Remove the gills 
by cutting away their attachments at top 
and bottom. Remove the remaining 
tebrae and flesh by cutting and scraping, 
and also remove the brain. Remove the 
‘eye and dig out the flesh on the side of the 
face just behind the eye. The flesh of the 
cheek may be dug out if the protecting 
bone is first cut away. All flesh must be 
removed or the skin will spoil 

If the ob is to be finished at home, 
the only thing left to do at this time is to 
place the skin in a brine solu- 
tion, made by dissolving as 
suuch salt in, water a is 


is placed in the brine 
so that the fins are not bent 
out of shape and left till the 
final mounting is to take place, 
when it is removed and washed 
in clean cool water. 

Poisoning. The skin must be 
poisoned to prevent its being 
Uestroved after it has been 
mounted. When thoroughly 
cleaned, a little powdered ar- 
senic is put on the inside and 
well rubbed in. Wrap the skin 
in a damp cloth and let stand 
overnight. 

Before removing it from the 
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cloth, make a setting board to put inside 
the fish when stuffed. This board is to 
tack the back edges of the skin to and 
also to hold the screws for attaching the 
specimen to the mounting board. The set- 
‘board. should be the sume general 

shape but about 1 in. smaller all around 
than the actual fish, Determine the size and 
shape from the east, Do not make it more 
than 94 in, thick except in the case of a 
very large fish. Bevel the edge all around, 
and in the final mounting put the larger 
surface inside or toward the front 

Mounting. Dampen the cast with clean 
water, remove the skin. from the cloth 
and fit it into the east, Be sure all parts 
fit perfectly; then fold’ back the overlap- 
ping edges and pour a thin coating of 
plaster over the half of the skin inthe 
fast. With the fingers, spread and press 
the plaster well into ‘al parts 
fand do not overlook the head 
Continue ‘until the half skin is 
full, then set the board in place 
Draw the edges of the skin over 
the board and press plaster be- 
tween the edges of the board and 
the skin until the fish rounds 
‘away in a natural manner. Tack 
the edges ‘of the skin. to the 
board. with small carpet, tacks 
Remove the whole from the cast 
wipe with a damp cloth, and set 
aside to harden. 

‘The board for the final mount- 
ing may be shaped to suit in- 


dividual taste, but should be of hard. 
wood and at least 3 in. larger all around 
than the fish, After the board is shaped, 
drill two holes for screws spaced so they: 
will enter the board set in the plaster. 
Near the top of the main board bore two 
holes halfway through from the back, 
‘These holes, which should be large enough 
to receive the heads of two screws, will 
serve to hang the mounting on the ‘wall 

When the board has been stained and 
varnished, the fish may be screwed into 
place 

With a knife dig out the plaster in the 
eye socket and use a little fresh plaster to 
set a glass eye in place. The eye can be 
obtained from a taxidermist oF concern 
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dealing in taxidermist’s supplies. 

Pointing. Transparent oil col- 
ors, such as are used to tint 
photographs, are used to paint 
the fish. Look up a good color 
plate of the kind of fish you 
hhave, then paint it as nearly like 
the plate as you can, Remember 
that a Tittle paint goes a long 
way on a fish, especially the 
bright colors, When the paint is 
dey, the whole fish is given a thin 
‘coai of clear spar varnish 

Carding the Fins, One im- 
provement over the method just 
described is to “card” the fins 
to keep them from cu 


ting the mounted 
harden, place a 


don each side of each 

‘use pins to hold the 
pieces together, Be sure the pins 
pass through the cardboard only 
and not the fins, 

To make the mounted fish a 
complete story in itself, some 
fishermen inscribe the ‘length, 
girth, and weight of the fish 
the date, and the place where 
the catch was made on a copper of bras 
plate and mount this in the center die 
rectly under the fish. Of course, if ds- 
sired, this information can be typed or 
lettered on a label pasted on the back of 
the mounting board 

If an artificial lure or bait was used 
to catch the fish, the mounting can be 
made even more tealistic by hooking the 
lure into the fish’s open mouth and run- 
ning a short length of line to the upper 
edge of the mounting board, 
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2 RADIUS. 


Front and side views of the spee 
{from an Inexpensive block 


Haxpy tool though it is, a round bot 
tom plane is seldom found in the kit of 
the amateur model maker, woodworker, oF 
hobbyist. Chisels and gouges are used for 
carving the sheer lines and bow curves 
‘of clipper and fast schooner models and 
for curved work of similar delicacy, but 


the proper tool ie a. small, convex plane 
that can be used with one band and. will 
take a fine shaving from a concave out: 


line or contour, There are special model 
maker's ot pattern maker's planes of this 
type, but the demand for them is so small 
that they are relatively expensive, How- 
ever, such a plane can be made for about 
fifty’ cents from an iron block plane of 
the kind commercially designated as the 
"No, 100” pattern, This is equipped with 
f small cast-iron knob or handle at the 
back which fits snugly in the palm of the 
hhand and aids in guiding and pushing the 
plane over the work, 

As purchased, the plane has a flat sole 
for bottom, which can either be filed or 
‘ground to shape. If you intend to use the 
file, first remove the cutter and secure 
the plane bottom up in the vise; then use 
a hack saw to cut off the front end of the 
plane to within }4 in. of the front edge 


lip. The. sor 
ined by acraslly 
Cut-of sections 
(Of the apools are amembled by 
‘lipping them over brane ting 


faing ‘spools 
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ne about 395 i. Tong 


of the opening through 
which the cutter projects 

a sharp point or 
scriber, scratch a line 
along ‘both sides of the 
plane about 3/32 in. or a 
scant 4 in, from the bot- 
tom edge, With an 8- or 
10-in. medium cut mill 
file, start filing along this 
edge, making a gradually 
rounding surface to. the 
center line of the plane 
bottom. When you have practically fin- 
ished this curve, turn the plane end for 
end in the vise and repeat the filing op- 
eration on the other side, after which 
you may take out the file marks and pol- 
ish the surface by using medium fine 
‘emery cloth. The cutter should then be 
‘ground to match the curve of the plane 
bottom. 

‘A shorter and more desirable method, 
if you have a 6-in, or larger grinding 
wheel, is to adjust the cutter as if to take 
4 very fine shaving and fasten it securely, 
and grind the bottom and cutter in one 
operation. Before doing this, cut off the 
nose of the plane so that there is only 


‘enough material ahead of the cutter slot 
to guide the blade. Hold the plane as if 
about to plane with it against the side of 
the grinding wheel and gently rock it from 
side to side, occasionally inspecting the 
work fo make sure that the grinding is 
gradually and evenly reducing the bottom 
fo-a true are of a circle, Aiter this has 
teen done, the cutter should be removed 
and sharpened, 

With either’ method it is desirable to 
round the back edge of the plane under 
the handle slightly so that the tool ean 
follow curves of small radius without. any 
danger of denting or otherwise marring 
the wood—J, P. Fire 


TABLE LAMP CONSTRUCTED FROM SPOOLS 


A peconarive table lamp having a mod- 
em “turned” effect can easily be made 
from large wooden spools, obtainable at 
‘most any tailor's shop. In the center of the 
wooden base, which should be about 7/16 
in. thick and 4 in, in diameter, drill a 34- 
in. hole and insert a piece off brass tub- 
ing for aligning the spools. Now cut off 
and discard one end of the largest spool, 
apply a thin film of glue on the cut end, 
slip the spool over the tube, and press it 
in contact with the base 
Repeat this operation for 
the second spool, slight- 
ly smaller in size, glu- 
ing one on top of the 
other, Add a third, spool 
and if the lamp is not 
hhigh enough, continue 
until the proportions are 
satisfactory. Glue three 
‘small feet, made from 
discarded sections of 
the spools, to the base. 
After the glue has dried, 
trim off the surplus and 
‘sive both pillar and base 
a coat of stain or lac- 


i" 


‘quer. 

‘The upper end of the 
brass tube should be 
threaded to take an or- 


dinary lamp socket. The electric wires run 
down through the tubing to the base of 
the lamp and thence to the outlet. A rour 
parchment shade, homemade or purchased, 
1s clipped over the electric bulb and adds 
the finishing touch to this unique and i 
expensive lamp—Ratrit SPRUNGMAN. 


TRANSPARENT COVERING 
NOW USED ON KITES 


Tux wrapping material of the cello- 
phane type can be used for covering kites. 
It can be obtained in various colors, but 
if you use the plain transparent kind the 
kite will go out of sight in no time at all 
—and that is more of a novelty than using 
color. Apply the cellophane like ordinary 
tissue paper, allowing about }4-in, over- 
lap on the ‘edges for pasting. Ordinary 
flour and water paste will hold, or you 
‘can use cellulose household cement, There 
is only one thing to avoid—sharp cor- 
ners. It is best to secure a bit of adhesive 


the rest—Inatas Cooke. 
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Fhints on Saving Time and Expense in 


| Mice MACHINE WorRK 


By Hector J. Chamberland 


ALERT mechanic can do much 
to keep down the cost of milling 
‘operations in a small machine 
shop, no matter how limited the 
‘equipment may be. A number of hints on 
how to make old milling cutters do the 
work of new were given last month (P. S. 
M.), July '32. p. $3), and other timesavi 
ideas are illustrated in the drawings, be- 
low. Each machinist, of course, will have 
to adapt the ideas’ to his own specific 
problems as they arise 

The job shown at A is a familiar one 
in every shop. Tt is usually done with an 
end mill, whether there are several cast 
pletet tbe machined or one prt has to 

made from ordinary stock. The regular 
method requires the use of two different 
cutters and doing some filing, but the work 
may be done much faster by forming the 
required radius on_a side mill. One with 
fa I-in, face is advisable in this ease 

‘The fixture illustrated at B is well 
adapted for use in a small shop for grind- 


away with the neces- 
sity of making forming 
tools. Tt can be ma- 
chined for about 
twenty-five dollars, and 
the cost of making two 
average forming tools 
would exceed this 
amount. Part No. 4 
may be adjusted on 
part No. 3 to bring 
the cutter and wheel 
centers in line, The con- 
cave or convex radii 
are obtained by ad- 
justing part No. 3 on 
No. 2 in relation to the 
pivot point. The writer 
as used such a device 
for several years and it 
has repaid its cost 
‘many’ times. 
Regardless of the 
condition of the milling 


machine, 


ing a cutter for this kind of milling job, 
mill 


In many cases, furthermore, it will do 


a long. end 
will always cut 
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ALL DIMENSIONS GOVERNED 
By SIZE AND MAKE OF MACHINE 


‘A fitare for grinding a radive on a side milling 
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rm for heavy straddle milling jobs, and 
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heavier at the top than the bottom; this 
is due to a slight springing action that is 
unavoidable. This trouble may be cor- 
rected by noting the amount of error and 
relieving the mill on a taper. 

‘A trick that goes a long way to insure 
a smooth and clean cut is suggested at C. 
Few average shops purchase cutters, in 
this style because they cost more, but 
they are worth the extra charge. The pur- 
‘pose of this design is to break the chips, 
thus allowing a faster cut; besides, if a 
tooth accidentally starts ‘to strip, the 
break is limited between notches. Ali cut- 
ters having « face of more than 3 in. 
should be given this improvement. The 
work can be done in fifteen minuies as 
follows: Give the teeth a coat of Prussian 
blue and mark the locations with a pencil 
and scale; then, holding the cutter in the 
hands, cuit reliefs as shown. An elastic 
heel is the best to use in this case 

Probably the most. severe test given 
‘a milling machine is when a set of heavy 
straddle mills is used. The operator should 
exercise good judgment and select an 2 
bor large enough for the work. A study 
‘of the diagram marked D will show the 
advantages of using some reénforcement 
at a point where it is needed the most. 
It is obvious that when 12-in, mills are 
mounted some distance apart, the extra 
attachment is of great value in insuring 
accuracy and extending the life of the 
tools between grinds. To break up the job 
for grinding the cuiters always involves 
aan expensive delay because a new set-up 
becomes necessary. The cut is never the 
same once cutters have been disturbed. 

‘The supplementary over-arm is shown in 
detail at E, While ‘the design is. simple, 
this device is a worth while addition to 
any milling machine not already equipped 
in this mi 

From the suggestions offered in this ar- 
ticle and in the one published last month, 
itis clear that much can be accomplished 
with very little in the way of milling 
equipment. A thorough check-up of ‘the 
tool crib will usually bring to light a cer- 
tain amount of equipment that can be 
used in some form, shape, or manner. And 
the more methods’ a mechanic can devis 
to help his company along, the better it 
is for him, 


This is the second and concluding arti- 
cle by Mr. Chamberland om milling opera- 
tions in the small machine shop. 
SHEET GLASS HANDLED 
WITH VACUUM CUPS 


Two coat and hat hooks of the type 
having  vacuum-cup attachments "make 
convenient handles for lifting sheet glass. 
‘The vacuum cups should be dampened— 
but only slightly—before they are pressed 
against the glass—Maxtis WINTERTON. 
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TURNING BRAKE DRUMS ON SMALL LATHE 


A rew changes in any sub- 
stantial screw’ cutting lathe 
make it possible to turn down 
brake drums regardless of their 
diameter. They are swung at 
the end of the lathe. To do this, 
a shafting bracket is mounted 
in place of the tailstock and 
lined up with the live center 
of ‘the headstock. 

A Tine shaft—that shown is 
2y4 in, in diameter—is then 
‘mounted in the lathe, one end 
being carried in the shaft 
bracket bearing and the other 
being chucked at the headstock 
end. This shaft is turned down 
with a steep cone at the “out- 
board” end. Another short 
piece, which is also cone shaped 


RACK HOLDS ASSORTMENT 
OF HEAVY BROACHES 


‘Ture rack illustrated above is useful for 
storing large broaches and similar tools 
in the tool crib of a machine shop. Small 
steel pins or heavy spikes are driven into 
fone edge of each of the wooden mem- 
bers, which are then set at an angle against 
the wall as shown. In most cases “two 
by fours” can be used for the supports. 
To avoid damage to the broaches or other 
sharp edged tools, the spikes are sheathed 
in short sections of rubber tubing —C. J. 


at one end, slides over the turned- 
down end of the shaft and is pulled 
up tight by a nut threaded onto 
the end of the line shaft. ‘The 
brake drum to be turned is left 
mounted on its hub, which is 
tipped between these two facing 
cones. A substantial extension of 
the tool post carries the cutting 
tool for refacing either the inner 
or outer surface of the drum, The 

up for refacing the inner surface is shown 
at left —C, Eowaxo  Packtn. 


HANDY ROD HOLDER FOR 
A PORTABLE WELDER 


A wetptxc rod holder for use on a port- 
able welding outfit which saves consid 
erable time can be made from scrap mate 
rials. The holder, which is illustrated be 
low, is removable. It consists of an 8-in, 
length of 3 in. diameter tubing and {wo 
‘other shorter and smaller tubes welded to 
an § in, square base of 1/16 in, thick 
stcel plate, The holder support is another 
Sin, square of 1/16-in. stock welded to 
the frame of the outfit so that it pro- 
jects inward, Two 1%4-in, lengths of 14- 
in, rod welded near the outer edge of this 
plate fit in holes in the hase of the holder 
to keep, it in 
lace. A hoo 
Teldec che top 
‘edge of the larg- 
est tube at the 
rear allows. the 
holder to be hung 
where desired ot 
conveniently car- 
ried to the tool 
room for replen= 
ishing the supply. 
As shown in the 
photo, more than 
‘one holder can be 
used on each 
welding outfit — 
Joser Covtr, 
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A DRAW-IN 


Coucking Attachment 


By Hote Condon 


DRAW-IN chuck or collet attach- 
ment may be bought as entra ectlp- 
meat foe a benae workshop bee 

futing “lathe,” The "one. shown "bere, 
however, was made by the writer in the 
lathe in which it was to be used. The 
working out of this problem gave not only 
‘a valuable tool for the rapid and accurate 
chucking of small work, but also the sat- 
inaction that atends eal erftsmansh 

‘The 9-in, lathe for which the attac 
roent was tad has a spindle Bored to 3 
in, and admits nothing larger than 4 
through the collet type of chuck. As these 
Collets are hardened and ground, they’ are 
neceatarly expensive, s0, but ‘one—the 
Jargest—was bought. With this }3-in. col- 
lecrand cenain dimensions fxd by the 
lathe spindle, all necessary requirements 
were at hand and work was begun. 

TR piece of Shelby seamless tubing 14 
in, long with an inde diameter of 9/16 
in. and an outside diameter of $4 in. was 
mounted In'a steady rest, faced, bored to 
pedepih of 11/16. ing and tweaded 
54 n/26 to take the’ end of the col 
fe While se up in this way, the tbe was 
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cleaned up and the cen- 
ter section tumed down 
slightly to prevent its 
cramping in the spindle 
hore.Athread was chased 
fon the end for fixing the 
handpiece. 

‘A walnut wood hand- 
wheel, bored to fit the 
flanged handpiece, was 
attached with three wood 
screws, and then. finish 
‘tured in place and pol- 
ished. A flush locknut 
locks it to the tube. The 
fillet to be seen turned 
fon the handpiece at its 
junction with the tube finds a matching 
countersink in the outboard end of the 
lathe spindle, and when engaged, centers 
the tube in the spindle in which it other- 
wise fits loosely, The wheel makes a snug 
handful and offers plenty of grip, yet is 
smooth enough to be sale as it revolves. 

Careful sizing and fitting of the adapter 
sleeve is essential if the chuck is to. run 
true, This part not only centers and lines 
up the spring collet, but with its short 
bored taper restricts the collet when drawn 
back through the spindle by means of 
the handwheel and tube. This sleeve was 
made from a section of cold-rolled shait- 
ing. The length of tapered shank back of 
the flange is 154 in.; the flange thickness 
5/16 in. and the diameter 176 in, It is 
important that the sleeve support the col- 
Jet at two points only: at the short, steep 
taper at the mouth, and again at the rear 
of the bore for a length of $4 in, At this 
point a Key is set which drives the collet 
when in use and prevents its turning with 
the tube when being tightened on the 
work. Clearanice in the midsection is nec- 
essary to accommodate the spring of the 
slotted collet, Needless to say, at least 
1/16 in, should be clear between the flange 
of this part and the spindle nose when 


the tapered shank is set in the spindle. 

The threaded and knurled collar was 
made up to offer protection to. the 
threaded spindle, as a grip against wl 
to turn the hand wheel, and as a means of 
drawing off the adapter sleeve, 

Details of the spindle nose were first 
noted; then a piece of stock 2% in, in 
diameter and with extra lengih was 
chucked. Facing, boring, and counter- 
boring followed. A 14 in, pitch thread 
duplicating that in the lathe faceplate was 
sized through the use of a plug gage shown 
with the faceplate in the photograph, This 
represented a good deal of extra work, but 
the plug will be useful later in boring 
chuck plates and the like. ‘The collar was 
fumed with lands for knurling, knurled, 
and cut off. The outer face was cleaned up 
when in place on the spindle nose, and the 
chamfer made to continue that of the 
adapter sleeve. Holes were later drilled 
for a spanner wrench, 

‘As an inexpensive alternative to pr 
paring a string of collets of graduated size, 
the little split bushings shown have been 
made as required, The stock was. }4-in 
cold-rolled steel though drill rod would 
have been preferable, The stock was fed 
through the collet, bored to size, grooved, 
and cut off. These bushings are split in 
three segments with a thin blade hack saw 
and carefully burred with a fine file. To 
link each set together for convenience in 
handling, a wire ring is snapped into the 
seroove. Hard drawn. brass wire was used 
for this purpose. This was wound on a 
mandrel and soldered into a. solid ma 
and a lathe cut was taken over the ei 
reducing the wire section to half round. 
The solder having been melted off and 
the mandrel stripped out, a saw cut_was 
made down through the coils to drop them 
‘off ready to close on the bushings. 

Asa useful adjunct to this collet attach. 
ment, a small drill chuck with straight 
Yin, shank was purchased, This fits in 
the collet. and often obviates changing to 
a chuck for light drilling jobs. 


A NEAT MOORING BITT 
FOR SMALL BOATS 


HEN T had finished building a speed 

boat from Porvtar Sctezice 
Monty Blueprints Nos. 128 and 129, 
the need for a suitable mooring bitt mad: 
itself evident. I tried to find a good-look- 
ing one at the marine hardware store, but 
‘vane suited me. Then T happened to notice 
the streamlined inside handle of an auto: 
sobile door. I got one like that shown 
and dropped a bit of solder in the base to 
prevent the handle part from turning, 
‘Then I drilled two holes for 14-in, ma- 
chine bolts in the ends of the’ base, and 
bored corresponding holes through the 
deck and deck batten, placing them about 
5 in. aft the bow and in the middle of the 
deck—Jous G. McKEas. 
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Using Sandpaper to 
Emboss Leather 


F. Ciarke Hucues suggests a simple 
but most unusual way to decorate a 
combination case for keys and license 


poker for 


JHIS neat looking, handmade 
Teather key case differs from ordi- 
nary ones in that it has a special 


compartment for automobile and 
driver's licenses or an identification card 
in addition to hooks for attaching six keys, 

‘The stock for the outside cover should 
be a piece of tooling calf or any other 
medium weight leather of sufficiently good 
‘quality to be tooled or embossed. This 


the lacing. Two pieces of celluloid 


Piece, which should be 3 by 954 in. is 
marked No, 1 in the accompanying draw- 
ings, 

'A'simple tooled border line with an em- 
bossed center space is an appropriate type 


(marked No, 4) are required, one 2 by 
234 in, the other 214 by 276 in 

‘The metal parts may be taken from an 
old key case, or a cheap new one may be 
purchased at'a five-and-ten-cent store and 


fastened in the handmade leather case with 
brainary tubular, paper ves. Holes 
should be punched in the leather cover to 
match the ones in the 

‘metal plate holding the 


of omamentation for this bit of leather 
craft, Dampen the leather thoroughly and 
tool the lines with a dull lead pencil about 
34 in, from the edge of the cover. ‘Then 
deepen them with a blunt awl made from 


a discarded nut pick or any other round hooks.” If the paper 
metal point similar in form to the Jead rivets are put through 
pencil point. the leather and. the 


metal with their heads 
fn the outside as shown 
in one of the accom- 
panying sketches it isa 
simple matter to spread 
the sharp ends with the 
large conical end of 
steel punch and fatten 
them with a hammer 
“The two snaps should 
be inserted by a shoe 
maker or leather work- 
ce unless the reader has 
the necessary punches 
“The process of do- 
ing the lacing has heen 
described a number 
of times in previous 
Screxer Montiniy and 
is obvious from a study 
of the accompanying 
itlustrations, ‘The laces 
should be 34 in. or less 
in. width.“ They may 
either be purchased or 
ut spirally from a piece 
of thin stock. 
Goover the edges with 
a thin oat of shellac. 
‘After this is dry, pol 
the case with shoe 
‘dressing or floor wax. 


‘To emboss the stippled panel within 
the tooled lines, a piece of very coarse 
(No, 2 oF 3) sandpaper may be used. Cut 
it to fit exactly the space to be stippled. 
Place a wood block on the bench and lay 
the dampened leather on it face up. Then 

lace the sandpaper die face down on the 
Feather and lay another block on top of it. 
‘Taking care the parts do not shift, squeeze 
them together in a vise or by using clamps 
or hand screws. 

‘The parts marked No. 2 and 3 may be 
made from kid or other thin stock. ‘They 
are so small and narrow that material cut 
from a pair of discarded slippers or other 
Teather articles might be used. These 
Darts, which serve to bind the edges of 
the celluloid, should be lightly glued in 
place before’ the holes are punched for 


‘The cate opened. Any shoemaker or desler is 
leather supplies will put om the two snape 
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WHAT YOU CAN DO WITH 


iniature Cameras 


Take more photos at lower 
cost ... Brighten your vaca- 
tion “memory book” with in- 
numerable little snapshots . 
Have clear enlargements 
made from the best films 


‘OU never can tell, when you siart 
‘out, what the day” will being forth 
in the way of picture-taking oppor- 
tunities. That ts why you 30 often 

hear people say: “If I'd only had a camera 

along, I could have taken some wonderful 

TL alo is one of the important reasons 
why miniature cameras have recently be- 
come so amazingly popular. You never 
miss a chance for a good picture if you 
own an outfit so small you can take it with 
{you wherever you go, 

‘Another reason for the change to 
the sinaller sizes is the vast improve- 
nen that has taken place in oars 
ing apparatus both for professional 
and home use, 

‘A few years ago, nearly every 
amateur photographer preferred the 
post card size camera. He considered 
the 214 by 314 in. size much too 
small for serious work. Now a large 
‘of amateurs take most of 
their pictures on film only a trifle 
Digger than an oversize postage 
stamp. 

"The idea of 
and then making 
the negatives is not new. 
roll film cameras taking 
measuring only 156 by 2 


3 


a small camera 
largements from 

Folding 
pletures 


tempts have been made 
in past years to popular 
cameras taking “stl” pi 
tures on motion picture 
film. The lack of suitable 
eenlanging facilities already 
trentoned, coupled with 
the relatively poor results 
obiained. because. of the 
coarse-grained film then in 
tse, however, were {eo severe handicaps 

Curiously enough, the original smallest 
size roll film now is used in nearly all of 
the tiny outfits we call miniature cameras 
Instead of taking the original 134 by 24 
in, picture, they split the picture area in 
halves and take two of approximately 154 
by 156 in. (S by 4 centimeters). In con- 
sequence, the little cameras take sixteen 
Bictres nthe modern eight-expsute roll 
of film. 

The method by which this doubling up 
of, exposures is accomplished, without 
printing any additional numbers on the 
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Lightness. and compact- 


spor backing of the 
is ingenious. Two 
round red celluloid windows 
are fitted to the back of the 
camera instead of the con- 
ventional single window. 
The photographer tums the 
film until number one appears in the first 
window, Then, after making an exposure, 
he tums the film until the same number 
appears in the second window. After the 
next “shot” he turns the key till number 
two appears in the first window, and so on. 

‘The illustration on page 92 shows four 
typical miniature cameras. Note the pack 
of cigarettes placed at the end of the row 
to show how small are these tiny pieces 
of photographic apparatus. 

‘The three models to the left use regular 
roll film to give sixteen pictures. ‘The 
‘camera at the right end of the row is quite 
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different in construction. It is fitted with a 
focal plane shutter and takes its pictures 
fon standard 35-millimeter motion picture 
film. 

‘The primary advantage of the miniature 
camera is, of course, its small bulk and 
light weight. No matter where you are 
going or what else you have to carry, one 
Of these outfits will not appreciably add to 
the size or heft of your equipment, 

Tt has been said that most of the mis 
inture cameras can be placed in the vest 
pocket. This is true, as is shown in the 
Circle at the head of this article. However, 
even if you can get a camera into your 
vest pocket, it is not a good place to carry 
it for two ‘reasons. First, it is likely to 
drop out if you have occasion to bend 
over; and second, the heat and perhaps 
the perspiration of your body are harmful 
both to the film and the camera. The best 
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— Betty was 3. 


in Ciné-Kodak movies 


“W! took a Ciné-Kodak along with us on our 
vacation, That was two years ago. I can’t 


begin to tell you the fun we've had taking movies. 


And what a comfort it is to have these pictures 


of the children. Our children can never grow entirely 
away from us.” 

Vacation is the time to start keeping a movie 

record. Happy days, exciting events, glorious mo. 
ments that all too soon would fade into memory are 
yours to keep forever. 
Ciné-Kodak M, priced at only $75, is as easy to 
operate as a simple snapshot camera. Aim. Press a 
lever. And that’s all. We do the rest. Kodascope 
projectors are now as low as $50. Eastman Kodak 
Company, Rochester, New York. 


Ciné-Kodak 


Simplest of Home Movie Cameras 
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Make the memory last forever 


$75 price of Ciné-Kodak 

Model M includes case 
-Kopax Move Me Into 
fax concentrated all the exientials of mocle making. 
Euipped with f 3.5 lens and a special atachment for close-sps. 
No focusing. Loads sith full 10 fect of 16 mm, fim, 


ie compact litle camersy 


Eastman Kodak Company, Rochéster, New York 
Send me FREE illustrated booklet telling me all about 
making my own movies 


91 


eran, How tiny they are can be seen tty comparing them with the package of cigarettes at the left 


way to carry a camera is in a carrying 
ease, but if you must carry it in your 
pocket, the side coat pocket is most sult- 
able, Be sure that the pocket is free from 
loose tobacco, lint, and dust 

‘Low cost of operation is a valuable fea- 
ture of miniature cameras. You can take 
‘many pictures at the cost of only a few 
exposures of any larger size. If, for ex- 
ample, you take three snaps of the young- 
ster with a miniature camera and get one 
worth keeping, it will cost you 424 cents 
for the film used. 1f you take the same 
three snaps with a post card size camera 
and get ane good, your film cost will be 
26 cents, or nearly six times as much, 

Furthermore, you stand a somewhat 
better chance of getting a good, sharp pic- 
ture of the youngster with the miniature 
camera than you do with a larger size 
‘The short-focus lens on the little camera 
has greater depth for the same stop open- 
ing. ‘This means that without spoiling the 

icture you can make a greater error in 
Yadging “ocus with the miniature ‘outit 
than with a big one. 

Tmproved apparatus and methods of en- 
larging have partly removed the principal 
objection to. miniature cameras. Some 
users, however, find the small size of the 
contact prints ‘and the extra trouble and 
{ime consumed in making enlargements a 
disadvantage when compared with the sim- 
ple printing operation required with larger 


On the other hand, many amateur pho- 
tographers make up what they calla "mem- 
ory book” consisting of a small size allurm 
containing prints of the pictures taken 
during a single vacation. Contact prints 
from negatives taken by’ miniature cam- 
eras are ideal for handy, pocket-size mem- 
ory books. 

"The question is often asked as to how 
much actual loss there is in sharpness and 
clearness when the miniature negatives are 
enlarged. I have made numerous tests 
‘long these lines. For example, T have 
taken a distant view filled with micro- 
scopic detail such as twigs on distant trees, 
telegraph wires a long way off, and mic 


buildings. I 
made, one 
the other with a camera using 3% by 42 
in, (9 by 12 em.) film. The same exposure, 
‘stop, and brand of film were used in each 


2 


case 10 allow a comparison of results. 

Both negatives were enlarged to ap- 
prosimately 5 by 7 in. on glossy paper to 
bring out all the detail possible. 

Of course there was a difference—there 
always will be so long as photographic film 
has any grain at all—but the falling off in 
detail because of the tiny negative is as- 
tonishingly small. At normal viewing dis- 
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for the Best Photo 
TAKEN WITH A 


SMALL CAMERA 


Kinsey, Hove 
Brom. No 


tance, it takes a sharp eye to note the 
trifling difference, and_in’ practical ama- 
teur photography it doesn't amount to 
anything. These test enlargments have not 
been reproduced on these pages because 
such differences as exist would be virtually 
lost in the photo-engraving and printing 
process 

Miniature cameras are made to fit every 
technical requirement and at various 
prices In buying, keep in mind that a 

ligh-grade Jens and careful and accurate 
construction are even more important, in 
4 miniature camera than in a larger size, 
Lens and camera defects show up glaring: 
ly when big enlargements are made from 
small negatives, 

“The row of cameras above does not, by 
any means include all types, Many other 
varieties are available, It does, however, 
indicate the various ciasses. 

The little folding camera at the left, 
next the pack of cigarettes, is fitted with a 
simple shutter and medium grade F/4,5 
anastigmat lens, It sells for about $15, and 
that represents’ the practical minimum if 
you expect much in the way of enlarge: 
ments, Next to it is a high-grade outfit of 
the pull-out lens type which can be bought 
with a_medium grade F/4.5 anastigmat 
lens at $32.50 or with a high-grade F/3.8 
lens at $52. This camera and the third in 
the row represent the highest class outfits 
made for regular roll film, The third cam 
cra sells at about $75 and is fitted with a 
detachable range finder (the vertically 
projecting column) so accurate that you 
can focus much more precisely than would 
be possible with a regular ground glass 
hack, when working with a lens of such 
short focus. ‘This camera also can be ob- 
tained with an F/2 lens. Tt is made by a 
prominent American camera manufacturer 
in a factory in Germany. 

The miniature focal plane shutter cam- 

at the right end of the row has some 
ique features. It uses standard size 35- 
millimeter motion picture film, the maga- 
ine holding about 5 ft. of it, giving a 
capacity of thirty-six double-frame size 
pictures before reloading. 

It, too, is fitted with a range finder of 
the Same optical type as shown on the 
third camera, On this camera the range 
finder is an integral part of the unit. Tt 
‘operated by the motion of the lens in its 
spiral focusing (Continued on page 103) 
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A MARCONI RIG FOR OUR 
SAILBOAT-MOTORBOAT 


co 


Adal 7 


| Nos. 131,132, 185 


Tesiauisa98 | | 
[Manco 


CATBOAT RIG 


‘OR those who wish to construct the 
Porutar 


nexce Monty combina- 

otorboat with a Marconi rig 

instead of the conventional cat= 
special blueprint has been pre- 

pared. In onde 

for special Blueprint 3 

is 25 cents, 

‘The boat has already been constructed 
by many readers with great success. It is 
an excellent general ulility boat. because 
it can be rowed, sailed, of driven by an 
outboard motor. ‘The complete plans ‘with 
the eatboat rig are given on Blueprints 
Nos. 131, 132, and 133-R, and with the 
Marconi tig on Blueprints Nos. 131, 132, 
and 153A-R, The price i the same in each 
case—$1.00, 

‘No matter which rigging plan you use 
the work of building the bull willbe 
scatly simplified if you have a complete 
fet of full size patterns. These can be ob- 
tained from the Blueprint Service Depart- 
ment for an additional $1,50. A coupon 
{or ordering is given on page 96, 


BOOM JAWS MADE FROM 
LIFEBOAT OARLOCKS 


| "E'LL soak the rich with the cool 
| lather of Ingram’s and they'll 
be cool and happy! We'll lather the 
poor man’s worried face and bring 
back prosperity to his smi 
Citizens, with Ingram’s Shaving 
Cream you'll regret that you have only 
one chin to give to your razor. It's 


cool! Cool!! COOL!!! 


Ingram's comes in jars. It comes in 
tubes. Pick the jar's economy or the 
| cube’s handiness. Then you can be sure 
you've got the coolest shave there ist 
| Ingram’s is cool because we delib- 


NEAT boom jaws for a si 
‘an be made easily from 
of a lifeboat. These are obtai y 
large marine hardware store and can be 
purchased along almost any water front 
At a nominal price. Bore a hole in the endl 
of the boom slightly smaller than the 
shank of the oarlock to be tsed. Fit 

ferrule at the end of the boom to prevent 
the wood from splitting when the oarlock 
is driven into place—Vicco J. Twostses 


INGRAM’S 
Shaving Cream 


To xecerve arrexriox 


every inguiry relating to articles pub- 
lished in. Porvtax. Sctexce Moxtuty IN TUBES 
‘must be accompanied by @ self-addressed, OR JARS! 


Slomped envelope. It is important that 
the questions be brief and to the point. 
Mention the article, the page, andthe is 
sue of the magasite to which reference | 
i being mode | 
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OUR PLATFORM: 


OL SHAVES 
> sall! 


|THE 2 INGRAM BARBERS * TERRY TUBE OR JERRY JAR 


erately wrote coolness into its formula, 
‘Theeespecial ingredients makeIngram’s 
different from other shaving creams. Ic 
acts like a shaving cream, a lotion, and 
a skin tonic combined! It soothes and 
tones your skin while you shaved 

Try ten cool shaves at our expenst 
They're yours if you want ‘em. Send in 
the coupon below with a 2-cent stamp, 

Butthequickest,smartestwayoprove 
that Ingram shavesare what you've been 
waiting for is this: Go right down to 
the comer drug store and buy a full 
sized jar or tube, You'll 
save time, trouble 
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EASY WAY TO BEND AND ASSEMBLE 


Wire [anab Shade Frames 


By 
Edward 
Thatcher 


LMOST everyone 
A who fas tried to 


make up a wire 
lamp shade frame has 
had, some difficulty. in 
finding just the. right 
form around which to 
bend the wire hoops 
and in assembling 

frame so that it com- 
pares favorably with 
the commercial product. 
With the simple equip- 
ment shown, these 
frames can be made : 
quickly and easily in any reasonable size, 

The hoop forming machine consists of 
three iron sash pulley wheels removed 
from their frames and fixed to a board in 
such a way that the upper one is adjustable 
up and down, yet free to revolve, ‘The 
grooves, of al three wheels most be in 

with each other. 

‘A length of wire is eut about three and 
1 half times the diameter of the desired 
hhoop. The wheel in the center is adjusted 
between the two outer wheels so. that 
when the wire is gently pushed through, 
it will form naturally into a circle as 
shown. Before starting the wire through 
the roils, one end of it should be slightly 
bent up; it will then ride up over the 
third oF outer pulley. Afterwards this 
bent end may be cut off. Soft iron, copper, 
for brass wire up to 3/16 or even $4 in, 
in, diameter, as well as. brass or copper 
tubing up to the capacity of the pulley 
wheels, may be formed into loops in this 
way without difficulty. 

"To join the wire hoops together, they 
are first placed around their respective 
wooden forms and the ends cut so that 
they meet in a butt joint, A thin strip 
of tin oF brass is rolled about a section 
scthe sete Termin ie See 
in, long. ‘The ends of the hoop are 
in the ends of this cylinder and. soft 
soldered to form the joint. 

The wire lamp frame illustrated is 10 
jn, in diameter at the base and 6 in, at 
the top, and it is 6 in, high. In order to 
assemble one ot more of these frames, 
Quickly and accurately, a wooden form is 

structed as shown.” On this form or 
the two wire hoops are placed, after 
being loosely connected with the four wire 
uprights, The ends of these uprights are 
merely bent around the hoops, and the 
bent ends are held in saw slots cut for 
‘them where necessary in the wooden form. 
A few small brads are driven to hold the 
hoops in position for soldering. One of 
the photographs shows how the shade 
holder is fastened in place by centering 
it on the upper wooden disk and soldering 


on 


it to the four 


wires. The ring 
about the holder is notched or drilled to 
teceive these wires. Shade holders such as 
the one shown may be purchased at 
electrical supply shops or the electrical 
departments of chain stores. 


icra “Above: ‘Drawings of bender 

If. number of shades are to be made, 
it will pay to obtain tinned. wire similar 
to that from which commercial shades are 
made, Your tinner or hardware dealer 
will probably be able to order it for you, 
Galvanized wire about 1/16 in, in diam- 
eter was used for the frame illustrated, 


and it is sold at most hardware stores, 


CAP AIDS IN STARTING ROUNDHEAD SCREWS 


A purvese cap for starting roundhead 
brass or nickel plated screws without dent- 
ing the slot or otherwise marring the head 
‘can be made from an old dry battery ter- 
minal nut. The underside of it is already 
‘cupped so that it will cover the head of 
any’ small screw. A short length of wire 
is wrapped around the groove in the nut 
and twisted; then the ends of the wire are 
bent back so that they project beyond 
the mut as shown to form two prongs or 
clips to go under the head of the screw 
and hold it while it is being tapped into 
place —Frask W. Bentiey, Ja. 


[A protective cap used when roundhead screws 
She'Rined by tapping them with a hammer 
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FOR USE ON PORCH 


Us PATENT 


1852265 


parnor rLower wotper | A 1932 DECLARATION OF INDEPENDENCE 
| 


Novel supoart for 


the squares as shown. The part 
in, spaces is to be set i 
‘Cut out the p 
around them on 
then saw out the 
in the parrot 


Chisel an opening in 
receive the end of the ps 


TpeeMew or 7 
RP cas 


. NEW CHAMPION SPARK PLUGS GRANT MOTORISTS 
| REVOLUTIONARY FREEDOM IN PERFORMANCE 


opening will be about 3 
front of the backpiece and 
other side, and the width 
‘The head’ should fit very 


nary spark plugs—a new declaration of 
y independence, now, when the road calls 

and you expeet your car to de its full duty. 
‘vase cannot cause it to loosen of pull away United Staten Patent 1852265 granted 
from the backpiece. — 


's head green with a : 
andthe bil and 


llow, of make the par- | st mew Champion broadens and extends 

and the backpiece green. | spark plug performance 10 new and 

‘The vase, which may be bought at a ten- | unequalled Heaits--engine performance ity By lmtalling ‘the sensational, mew 
‘decoratively shaped | being thereby broadened and extended. Champion Spark Plugs. 


CHAMPION SPARK PLUGS 


(CLOMPION SPANK PLUG COMPANY, TOLEDO, OI + WINDSOR + LONDON + PARIS 
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A FLYING START 


Greatest Guide Book 
Ever Published 
THE AVIATION MANUAL 


Aotins by isto 
‘Aviation. Cou need whether youte ping to be 8 
Blut tcchanie, ral operat, salsa oe exeetive 
The ‘Aviation Mandal, with iy 70D" pages and. 250 
Alagats aod tations, cover the whe Bed 2 | 
fespertiy that wil alwayy, be rele rele 


LOOK AT THIS 
LIST OF 24 FULL 
CHAPTERS 
all by leading 
authorities 
Alll Covered in Fullest Detail 
Opocrtuniea fe Avalon ~The Blac of Frina— 


Weene"Requirements-Qualeations for FUyieg— 
fue Background of 


REGULAR PRICE $5.00— 
NOW ONLY $3.95 
‘With Your Name In Gold On The Froat Cover 


iin iy he ot ere." er eta 
tem dirankaty"you ate tna." Cy and al 


Popular Science Publishing Co., 
381 Fourth Avenue, New Yorke, N.Y. 


ne seed i ny ol reac 35 tion of he 


rin ar 
ier’ mayer bone within tm era spo 
seul tut tay money. eS 


HOME WORKSHOP BLUEPRINTS 


For 


TQ ASSIST you in your home wack: 
shop, PorvLar Sctexce Moxruty 
offers large blueprints containing working 
drawings of a number of well-tested proj- 
ects. The blueprints are 15 by 22 in, and 
are sold for 25 cents a single sheet (ex- 
cept in a few special cases). Order by 
number. The numbers are given in italic 
type and follow the titles. When two or 
more numbers follow one title, it means 


Flying Airplane Models 


ingle Stick, Tractor, 0-2 
‘rater tecord Pgh 804 Fe 


‘Twin Pusher, Racing, 354 B 
Winwie Stae’ (te. Bying) 
Boats 

Canoe, Sailing Ourit, 25. 
3 amon 


al sine panera 


neat Moar: Coinaton (8 eye 
© with fail sine 
Marcont Rig with Jib for Ate, HiRA-~ 
TS RowbeatMetorbeat, 
“wih tit nse ‘patterns 
Rowbon 


Rowboat-Morarbost), 
196, Runabout or “Sporto 


ad tied 
fe kit of manera) 


ri 
‘One Tube (Battery Operated), 103 
Screen-Grid Set, 109 


is month's new blueprint projects see pages 64, 72, and 76 


that there are two or more blueprints in 
the complete set. If the letter “R” fol- 
lows a number, it indicates that the bluc- 
print or set of blueprints is accompanied 
special reprint. of the instructions 
the magazine. Tf 
‘you do not wish this reprint, omit. the 
letter “R” from your order and deduct, 
25 cents from the price given. Reprints 
alone are sold for 25 cents each. 


Short-Wave Converter Uai as 
‘Amateur Short Ws 3 
‘Reateur Kad 3 
Ship and Coach Models 

Bark, Scenic Mall-Model, 108 as 
Botte, Clipper ‘Ship a, 21 % 
Giipper, Baltimore (8-8 3 
Clioper—Sovereign af x00 
Conmitution ("Od Tronsides"), 37-8659. 1.00 

80 


Severed Wagon, 114-119100.R---- 
Bevwtayer U8: §! Preston (iz Hal, 


cr 
Roman Gulley (I9en), 0E-LB Re 
Santa Maria (18-in, Hull), 7475-76 Re. 
‘Schoon 


Aisin. Racing, 106107-R 
Yaebt; 20-0. Racing, 40-Ronn 


rack, Sprinkler, Pits Ragine 
Be Soi of $i Loui, 
Hingopegs Bit of Sy Loui 


Miscellaneous 


va 
aller, Toot Type, 191A 
erage’ One-Car, Ber 


‘Workbench 15 


Popular Science Monthly 
S81 Fourth Avene, New York 
Send me the blueprint, or blueprint, 
sombered at flows ‘i 
Noversss NOsevess NO. 
No... 1 Ne. 
Paticrns for 
Reprints alone for « 
Tam incosng.... 
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GOLD HUNTER 

Constructio oe 
1 |FAVORITESMOKE 

KITS 


for your home workshop | But Radio Message 
Brings Ontario Man Back 
into the Fold—to Stay! 


Economical and Timesaving 


Fak away in North Bay, in Ontario, 
Canada, Mr. Thomas Hall li 

radio program from “the States." It 
seemed to Mr. Hall that an old friend was 
speaking, a friend he'd long neglected in 
his search for gold in distant lands. Not 
five minutes after the close of that pro- 
gram, Mr, Hall was again in touch with 
his old friend. But let this letter tell you, 
in Mr, Hall’s own words, the story of his 
happy reunion 


KIT No. 4 


§ A SERVICE to readers who find it 
dificwit. to obtain suitable materials 
for building high-grade furniture and 

inodels, the Popular Science Homecralt Guild 

has assembled the kits listed below 
"The numbered kits, which are also marked 

y to assemble," contain the completel 
d wooden parts, t 

ik" inshes, 
letters, coniain the raw 
materials alone (without paints or finishes) 
for craftsmen who wish to-do all the 

‘work themselves, All kits are accompanied 

by. instructions or blueprints. Because of 

heavy” shipping charges, the prices are 50 


canta 


un ecellont_ saat 
2 vc he ure we 


Ts 


| conte higher west of the Mississippi River. KIT NO. 2 Li 
Nos 1, Colm try i aa i 
high, Ready to assemble. $6.90 cmb, wa. Algiers 
'No, 2, Solid mahogany iray-top table 23 Kad ps hay aise 
fn, high with a 15 in, diameter Ready fe and arp Ena een 
No. SA. The amie able’ tv Said’ ma- shel eal 
BEL et a ah 2 er 
a ia are et 
aia alte DP ta Tk 
a Pr a 


15 Pain Stiin sand in Slecied sugar ‘Ways together with the crews.” 299 | Mt. Hall's enthusiasm at the resiscovery 

ie ere alone and St in. high "€. Mufin sand in birch (can be fined |of his old friend—Edgeworth 

When open. All'the necessary wood cut to as maple, walnut, or mahogany «- 299 | Are you entirely satisfied with your 
present tobaceo? Ist as slow-buraing and 

fool and flavorful as you'd ike i to be? If 

‘ot, perhaps you your 

self should try’ Ea 

worth. Edgeworth is 

ttferent—a lend of 


‘Midisipyd 
mre 

110'S, 224'8i, Rich- 
mond, Va, will bring 
you free’ sample 
facket of Edgeworth 
You can buy it in 
vacuum sealed tins—or ia the famous 15- 
cent pocket packages in Ready-Rubhbed oF 
Piug'Sice Form. ‘Put Edgeworth in your 
pipe and smoke it. 


i KITS NOS. 3 AND3A. 
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y ERVIN WALTERS 


This simple system of 
diagrams teaches you to 


igs 1. The frst sep 


Design the ‘Things You Build 


HAT is the one great secret 
ess in the home shop? 
od craftsmanship,” you 
say. That is by no means 
true if you mean merely the acquiring of 
mechanical skill with tools, A man may 
be a very clever craftsman and still tum 
out projects which have little value, You 
have undoubtedly seen the work of such 
men yourself—perhaps a table lamp, a 
radio cabinet, an end table, or a Tose 
trellis, Whatever it was, you were able 
truthfully to congratulate the builder upon 
his neat and careful workmanship while 
at the same time you said to yourself 
that you wouldn't want the finished prod- 
luct even as a gift, it was so top heavy, 
“squatty,” cumbersome, or otherwise 
unsatisfactory in design, 

‘The most important factor, therefore, 
is the basic design. The proper arrange- 
ments of its parts will make a cow barn 
pleasing to the eye, while faulty design 
will spoil the appearance of a diamond 
necklace. The proportions must be right 
or all embellishments are so much wasted 
Tabor. 

There is one very simple way to make 
‘good designs—a system so easy and fool- 
pproof that every craftsman should know 
how to use it, This was developed by the 
ancient Greeks, and it can be applied to 
the designing of anything from a book end 
toa bungalow, or to the arranging of 
pictures on a_wall surface, or to doing 
anything else in which the appearance is 
a factor. While the method has been 
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To turn out pleasing, well-proportioned 
riginal projects in your home workshop 
—whether in wood, metal, or any other 
material—you have to be more than a 
good mechanic; you must be @ good de- 
signer as well. “It's lack of skillful de- 
signing, not poor workmanship, that gives 
0 much amateur work an wimistakably 
homemade look. Vet the knack of mak- 
ing presentable designs is easily acquired. 
Mt doesn’t require great talent, artistic 
skill, or a lot of study—merely @ knowl- 
‘edge of how to use the Jew diagrams that 
Mr, Walters explains in this article, 


given the rather formidable 
‘dynamic symmetry,” it is not ne: 
difficult-as it sounds, 

Dynamic symmetry is a matter of area. 
‘The design itself can be any size, as long 
1s the areas and their boundary lines are 


name of 
ly as 


fotos the basis Tor 


“The whirling square rectangle 


thythmie Greek corve, 


in pleasing proportion. You can work out 
a plan for a piece of furniture in any of 
a limitless number of forms, 

Drawing a rectangle is the first step. 
‘The Greeks found that certain rectangles 
are_of more pleasing proportions than 
others, The ratio of the length to the 
breadth could be represented by the 


square roots of numbers, s0 they called 
these rectangles “roots.” Look at Fig. 1 
‘The square ABCD is the starting point, 


itself one of the pleasing rectangles 
known as Root 1, Draw the diag 
onal BD. Place a conipass point on B 
and with BD as a radius draw the curved 
line DE. Extend the base and top lines 
of the square to the right. At the point 
E where the curved line strikes the base 
line, draw EF parallel to CD, and extend 
the top line of the square to meet EF. 
‘The rectangle ABEF is the second dynam 
ic rectangle, and is known as Root 2, 
Vecause the length divided by the width 
equals the square root of 2. (Vz). In 
this way you can work out rectangles of 
increasing length for a given breadth. 
Root 5 or 6 is about as far as you need 
0 for most purposes, 

‘There is a method of constructing rec- 
tangles of the same proportions inside 
the basic square, the length being the 
constant dimension rather than the width 
as in the above construction, Look at 
Fig. 1, considering only the square ABCD. 
Draw the are AC and the diagonal BD. 
At the paint WV where the arc and diag- 
‘onal cross, draw LM parallel to the side 
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YW 


io anything from 
book vende 


AD. Re- 
eat the process by drawing the diagonal 
of Root 2 and the parallel line, and you 


get OBCP, which is a Root 3, and so on 


‘The figure LBCM is Root 2 


indefinitely. 

Now that you have a rectangle whose 
length is in’ pleasing. proportion to its 
breadth, you must divide it up into small- 
er areas whose proportions are equally 
pleasing, Do this by drawing. diagonals, 
perpendicular lines, arcs of circles, and 


parallel lines, ‘The points where ‘some 
of these lines cross are the points of 
greatest interest in the rectangle. They 


represent the position at which an object 
should be placed if you want, to call 
attention to it in particular. ‘The exact 
center of the area is the point of strong- 
fest interest, but it should be avoided in 
eneral because it detracts from other 
points of interest. Thus, if you place a 
picture in the center of” a wall, it_ will 
receive more than its share of aitention 


the diagonal AG, and the line HY perpen- 
icular to it through the comer 77. The 
point K is a center of interest, Draw 
the line J7, and the resulting rectangle 
JIGH is also a Root 3, in smaller 
but the same proportions as the origina 

se, 

‘Eramine the figure carefully and you 
ll see that the line #17 and its perpen 
dicular through form exactly the 
same arrangement inside the smaller rec- 
tangle as AG and 17 do inside the larger. 
‘This process can be repeated for each 
of the four comers of the original figure, 
and for any of the subdivisions. But 
you usually need construct such ines 
only at places where you desire to work 
out some detail of the object you are 
designing. The process of dividing a rec- 
tangular area is limitless, but you pre- 
serve the proper proportions of parts as 
long as you use only diagonals, parallel 
and perpendicular lines, mid-points of 
lines, and ares of circles 

‘There is a figure halfway between 
Roots 2 and 3 that is of particular inter- 
est. It has been given various distin- 


fuishing names, such as the golden or 
Whirling square’ rectangle. It is formed 
drawing 4 square, locating. the mid- 

‘on the base line, as at J in Fig. 2, 
and using this as a center for drawing an 
are with ZE, the diagonal of half of the 
square, as a radius.” Thus the point C 

found, and the rectangle ABCD drawn. 
Now watch this: Draw the usual diag- 
onal RD and its perpendicular EC. The 
side EF of the original square strikes the 
side AD at the same point as the per- 
pendicular EC, “The ‘rectangle CDEP 

2 smaller version of ABCD. So you 
an draw GH at once, forming the square 
PCHG and the smaller rectangle EGHD. 
Continue this process until the areas be- 
come too, small to: work with easily. 

Then, beginning at , draw diagonals 
as shown through every one of the 
squares, the end of one joining the end 
‘of another in each ease.” ‘This gives a 
sort of whirling figure with straight scc- 
tions, Now, with a compass, draw quad- 
rant arcs which intersect the diagonals at 
the comers of the squares. The ra 
of each are is the side of the square in 
Which it Ties, 

‘These aes, each of a successively small- 
ex radius, join each other to form the 
well-known Greck rhythmic curve. "You 
will find it useful. ‘Can't you imagine the 
curve forming part of a chair arm, the 
foot of a stool, or portion of a lamp base? 
If you are modernistic in your tastes, use 
the straight-sectioned. whi 

Tt is hoped that this will give you a 
satisfactory introduction to the vast field 
of dynamic symmetry. By trying some 
of the constructions, you soon will become 
familiar with the principles of the meth- 
od (see Figs, 3 and 4). 
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MOTORISTS MADE 
THIS DISCOVERY 


It's this... « you don’t got so tired on 
Jong drives—when you wear an atl 
etic supporter. And—you're mot 
comfortable. 


Wear a supporter on your next long, 
trip, Salesmen are doing it. And tou 

ists. And chauffeurs. And bus drivers. 
y tell us that itis. real discovery. 


Preventing fatigue hy wearing an 
athletic supporter is not an idea for 
motorists only. The same henefiteomes 
tothe man whospendslong hours walk- 
ing or standing, whether he be post- 
man, golfer, or clerk. Again—try i 

Of course, for strenuous sports or 
heavy lifting, the trained athlete's ru 

follow: Always 
wear an athletic supporter... Ask your 
deuggist for PAL, the good supporter 
made by Bauer & Black. One dollar. 


PAL 


BAUER & BLACK 


DIVISION OF THE KENDALL COMPANY 
Chicoge . . NewYork. - Toronto 


AUGUST, 1932 


307 Horisnntal Motor Driven 
(Plote'an shavens Weight 30 tow, 


A Back Geared 


Homes’ ‘Matied pst-pand for tweniyeive cots 
fncuin ge stampa of any ewsntry. 


SOUTH BEND LATHE WworKs® 
825K. Madison St. South Bend, Ind. 


Build This IDEAL Designed 
SUPERMARINE 


Automobile Racing NEW BOOK 
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MAKING SAILS FOR YOUR SHIP MODELS 


“ 


bend the inner end sharply, drive it into the 
‘yard, and paint it black. It dors not quite 
each the middle or the ends 

‘There must, of course, be holes just inside 
the brace bands large enough to’ take the 
sheets of the sails above. For these sheets 

lace blocks amidships uniler the yards. The 

locks should be metal ifthe sheets are chain, 

and wood if the sheets are rope. There is 
ako 2 block underneath, slightly abaft, on 
‘each side for the clew Tine. 

“To the Jackstays of courses and single top- 
sail, three small blocks should be seized on 
fither side for the buntlines (B) and leech 
lines (L)—for both double topsails and top- 
gallant sail, two on a side; for royals and 
skysails, one on a side. 

"To the under-fore-edige of the tops, bolt 
cr seize three single or one double and one 
single block on each side, and do the same 
lunder the crosstrees for ‘the. buntlines and 
leech lines. For a lower topsail and the upper 
sails, seize them under the shrouds. 

‘Qn the yards you may legitimately use 
ball's-eyes Intend of ‘blocks. This is one 
place in which small beads might be usd. 
AS this running gear varies from about ¥4 to 
Lin, in diameter, you are not likely to have 
any of it too thin or your blocks too small 

sail fe stretched to the yard with the 
Ihead “earrings” of thread carried to the bra 
band eyes, with a compte turn around the 
yard. It would also really have a roving 
{piece of yarn) at each seam, and between 
seams, carried to the jackslay, but it is best 
to bitch it with needle and’ thread. 


tinued from 


Having fixed the sail, tighten up the hal- 
yards, bring the clews down with the sheets, 
and belay them. “With a needle hitch the 
leechlines (L) and buntlines (B) to the edges 
fof the sails ay shown; reeve them through 
the yard leads; through the blocks above, 
and down abait to the pinrail of the bul: 
warks. Start the clew lines (C) at the heel 
ff the quarter blocks and carry them through 
hook. blocks hooked to the clews  (abalt), 
through the quarter blocks, and, in the cise 
‘of the courses, down through the Tubber holes 


to the fife rails, In the case of the clew lines 
above, carry them to the pinrall, 
Reel ‘tackles were’ seldom shipped unless 


in bad weather, so are better omitted, 

‘The yard lifts hang down abait when the 
yards te boited, but the topping its of 
the lower yards are tight as always, keeping 
the whole’ series. horizontal, 

"The clews of the courses are tacks when 
to windward and forward. ‘They have a 
permanent single rope (lazy tack), which, in 
the case of the foresail, is finally fixed with a 
chain or tackle to. the cathead, and, in. the 
fase of the mainsail, toa bolt extending from 
the deck and having an eye above the pin- 
rail. On the Jee side the clews are sheets, 
Which are heavy “ropes hooked 
in the ship's side at the deck level, outside; 
they pass through a heavy block at the clew 
and through a sheave in the bulwarks abatt 
the rigging, and are belayed to a pin, 

Next month we thall describe the fore-ancd- 
aft sails and give some hints on clewing Up, 
furling, and stiftening, 


ADDING THE FITTINGS TO OUR SPORTBOAT 


(Continued from poze $0) 


windshield coaming where it joins the deck. 

The upholstering may now be done. Tac 
the chicken wire to the seat frames, stretching 
it tightly. Cut the wire even with the frame 
Lay thick cotton batting over the wire and 
trim it even with the edge of the frame. 
Cover the frame with burlap, pressing. the 
cotton down firmly. Then start tacking the 
imitation leather along the underside of the 
seat bottoms. Cover the backs by stretching 
the leather over cotton batting 

"The top is covered in much the same way, 
except that canvas instead of wire mesh is 
stretched smoothly over the framework and 
tacked along the edges. Over this is laid 
cotton batting—the kind used to make quilts 
‘Trimm it even with the edge of the stringer, 
‘Tack the imitation leather, beginning at one 
corner, and stretching it smoothly over, the 
top. Smooth away all wrinkles and tack it 
along the bottom edge of the stringer. When 
finished, fasten gimp over the edge so as to 
cover the heads of the tacks. For this, we 
lagge-bead upholstery mails. 

"The top is held to the stanchions with ply- 
‘wood gussets as shown on the plans. ‘The 
ffusets are fastened to the stringer with 134 
in. No. 6 FH. screws. The stanchions are 
fastened to the lower part of the gussets with 
114 by 34 in. carriage bolts with wing nuts, 
‘The stanchions at the lower edge are fastened 
to the coaming with 134 by 4 ip, carriage 
bolts and wing nuts 

‘The seat backs are joined to the seats 
with a" continuous hinge fastened with 


MAKE BEAUTIFUL FURNITURE 
a AT J/g STORE COST! 


SMGin. No. 6 FH. screws. 
‘The seat brackets are made from 1 by 3 
in. strip brass, ‘The upper end is fastened 
to the seat back with one 2-in, No. 12 RH. 
screw. A hole is drilled through the side of 
the seat and a 194 by 54 in, carriage bolts 
‘wing ut. on this 

bolt. The mut holds the bracket on the bolt, 
Carefully sandpaper the entire outside of 


the hull, Use coarse sandpaper first, and 
finish with fine. ‘Sand with the grain, Hf the 
bull isto be varnished and mahogany. plank= 
ng used, it will hasten matters and! make 
a better job if the mahogany’ stain fs mised 
With the wood filler, After” th 
sand lightly, dust, and apply 
Yarmsh thinned with turpentine. When dry, 
rub lichtly with extra fine paper. Then apply 
three’ more coats of spar varnish, sanding 
Tightly’ between coats, "Fil the deck seams 
with white seam filler before applying the 
final coat of varnish, 

The bottom is 
bottom paint. A T-in, white water Tine such 

Original has makes a neat contrast 

If preferable, a paint finish may be applied 
throughout, Here is a suggestion for an un~ 
usually “sporty” Ginish: Paint with red u 
to the water line, Above the water line fini 
with jet black marine enamel 
decks and use red upholstering. mater 


STARCH COAT PROTECTS 
INSIDE WALL PAINT 


By arrivise a protective coat of starch 
‘over freshly painted inside wall, the home 
painter and decorator can preserve his work 
Almost indefinitely. At intervals all the dirt 
that collects on the walls can be washed off 
‘with ordinary soap and water, as the starch 
comes of easly and takes the dirt with it, 
When the walls are clean, another’ starch 
coat can be applied, and the process can be 


repeat 

"This method can be used with paint of 
any color, as the starch solution fs transparent, 
To prepare the solution, boil a quantity of 
cornstarch until it becomes thick, then thin 
it with water until it can be applied with a 
brush. Be careful not to thin it too much 
or it will run—Rocre C, MaLtex, 
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A Modernized 


oorbell System 


Beta, trans 
in one receptacle box 


I IS becoming easier and easier for 


the handy man to do electrical work 

around the house because of the large 
variety of new and more convenient fi 
tings and fixtures which can now be ob- 
tained from well-stocked hardware stores 
‘and dealers in electrical supplies. 

Everyone is familiar with the old type 
‘of exposed bells and buzzers on the kitch- 
en wall with their straggly wires, the 
whole usually covered with an accuinula- 
tion of grease and dirt. They are inva- 
riably placed so high on the 
wall that a stepladder is 
needed to clean and adjust 
them. Tt has been recog- 
nized for a long time. that 
this method was unsatisfac- 
tory and that even low ten- 
sion bell wiring should be 
placed in some form of con- 
uit for protection against 
rats and mice and mechan- 
{cal abrasion, but only now 
has it become easy for any- 
fone to install a house sig- 
nal system with complete 1} 
modern protection. 

The new. type fittings, 
shown in Fig. 1, are de- 
signed to fit in the standard 
electric light switch or re- 
ceptacle box. Conduit can 
be secured to this box. to 
make a good mechanical 
job, and the bells and 
uzzers are attached to the 
box exactly the same as or- 
inary lighting fittings. In 
this way they are placed out 
of sight and harm, The bell 
transformer, which is 
usually placed in the cellar, 
fits in the gang box along 
with a double convenience 
outlet, both drawing their 
current from one pair of 
feed wires from the fuse 
panel. A combination plate 
of the ordinary type covers 


op 


wirenen 


WIRING WITH 
kb Sysrem 


and other new 
electrical devices 
for the 
SHIPSHAPE 
HOME 


By Harold P. Strand 


touch to the installation, bringing it in 
harmony with the rest of the wiring. 

A new outlet (Fig. 2), which is de- 
signed to facilitate hanging electric wall 
clocks, consists of a special type counter- 
sunk receptacle carrying the attachment 
plug out of the way in the back; and the 
plate has a hanger hook attached to it, 
This provides mechanical support for the 
clock and an electrical connection for the 
motor, the whole being concealed behind 
the clock. This outlet will ft in the ordi- 
nary switch box or oblong outlet box. 

When it becomes necessary to install 
«flush receptacle outdoors as on the porch 
‘or in some other exposed place, a special 
plate (Fig. 3) may be obtaised which 


mew 


WIRING WITH 
NEw SYSTEM 


is gives in the upper Ralf of this drawing! 


lower patt shows the units nd alsa a new type of button 


AUGUST, 1932 


] The Wale ty 43% inches wide, 


Inches high 


Playtime 
ais Worktime 


tr EVEREADY 
WALLITES 


‘Tur Eveready sirelesselectric Wallites 
that are s0 useful in your cellar, elosets, 
attic and garage won't get a rest this 
summer! For they'll go with you on 
your vacation. Summer cottages sel 
dom have enough lights. Wallites are 
just what you need! ‘They operate free 
of wires and regular electrie-current, 


Power is supplied by two of the new 
Tong life Eveready Flashlight 


‘Only $1.55, without batteries, At 
bbest stores.” Get several today, for yor 
vacation, 


A Gane Evenrapy, ‘The most satis: 
factory flashlight ever made! Shoots a 
brilliant beam of light for more than « 
jarter mile, Can also 

be focused to a bright 

circle of light for close 

by. Used by the U. 8. 

Cont Guard, deal for 

boating, em 

tovings Only 83. out 
jeries. Ask for No. 
2645—the five-cell model. 


ier hceawe af te 
Fathianed iarceome 
(penne Only ie, 


EVEREADY 
WIRELESS- 
ELECTRIC 
LiGgutT 


NATIONAL CARBON COMPANY, Inc. 
General Offices: New York, N. Y- 


Ln of ect carton 
Union Carbide Corporation 
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How oF TEN have you wanted to know about the won 
derful discoveries in science that have so changed the world we 


live in. 
the origin of the earth! 


. « the secret of radium . . . the romance of the atom 


‘Or you may have wanted to know why glass is transparent 


if radio waves move 
Alll of these questior 


how fireflies produce light . 
a straight line? 
,, and hundreds of others, have now been 


= why the grass is green. . . 


answered, for the first time, in one book— THz Pocker Guipe 


10 SCIENCE. 


‘All that you probably will ever want to know about science 
told in this one book that will fit in your pocket or grace 


a library table. 


‘The curiosity-satisfying facts about the world 


‘we live in are made instantly available to you in simple question- 
and-answer form in THe Pocker Gute to Science. 


Your Name in Gold 
--on This Wonderful Book 


‘THE PockeT GUIDE TO ScrENCE is 
not for sale. It is offered to you without 
fone penny extra cost, with a 14 months! 
fubscription to POPULAR SCIENCE 
MonTay. 


‘The Pocker Gute gives you all 
the information up to right now— 
Poputar Screxce. Montuty will 
give you all the important, inter- 
esting and new discoveries of 
science. 

In every issue of Porutar 
Science Montuty are a dozen or 
more important articles that. ex- 
lain and picture the most fascinat- 
fg "and. Significant new develop: 
ments, discoveries, and undertak- 
ings in exploration, in engineering, 
in health, in electric 
in medicine, and in 
every branch of science. 


A Few of the Hundreds of 
Questions Answered in the 
POCKET GUIDE TO SCIENCE 
Why ‘ 

What” and 


[iter 
How large is the universe? 

Miya ats trace 
ed we oe the tare ae mae 
othe ie a tbe eat moe 

What tats the 
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ity—page after page 
photographs and descriptions that 
show you how you can save money 
in the shop, around your car, in 
your store, office and home. 

But all this is only part of the con- 
tents of one issue of the amazing 
Porviar Setexce Moxtuty. It takes 
over 300 articles and. pictures every 
month to tell the readers of POPULAR 
Sciexce Moxrmuy all that as. ap- 
pened in the scientific, radio, mechani- 
cal and automotive fields. 


Your Name in Gold 


We will stamp your name 
n 22-carat gold on the cover 

of Tue Pocket Guwe to 
SCIENCE at mo extra cost to 
yew if you use the coupon 
below inmediately. 

You are offered a 14 
months’ subscription to 
Forutan ScrENce 

joxtitiy (regular price if 

bought. by the month 
id be $3.50) with 


Sctexce—all_ for 
plus the few 
"postage. If 

you are already a 

Subseriber_to Poru 

LAR SCIENCE 
MONTHLY we will 
be glad to extend 
your subscription 
14 months if you 
accept. this offer 


ouruer with 
RECEFACLE. 


\ “RECEPTACLE 
ODEN By CLOCK. 


fotecting cover against. the 
‘cover unscrews 10 permit 
‘of the plug, When the 
plug is in the receptacle, another special 
cover, which slips over the cord, is 
screwed tightly into 
the plate. In addi 
tion, there isa rub- 
Der ‘mat under the 
plate to complete 
the waterproofing. 
By using anew 
two-piece | socket 
(Fig. 4), it becomes 
very simple mat 
ter to make up 
streamers of lamps 
for decorative pur- 
poses. ‘These sock- 
ets can be placed on 
the wires at any 
point desired, ‘The 


action of screwing on the cap presses two 
Pints into the copper, through the faa 
tor ‘The 


mn, thus making the contacts, 
sockeis may be 
moved along the 
wires at any time 
merely hy. un- 
screwing the 
caps 

Several manu 
facturers make 
renewable” types 
of cartridge 
fuses, and it 
an economy. to 
\ obtain them. 
| When a fuse 
Turns out, e= 
move it from the 
Clips of blades and unscrew the brass fer- 
rules from the ends. This exposes the 
burned-out lead. strip. In the ferrule 
type of fuse shown in Fig. § at A, the 
cds of the strip are secured by the clamp 
ing action of the ferrules. The knife blade 
{ype of fuses B, which are used at am- 
Perages in excess of 60 amperes, have a 
Feplaceable link that is easily installed. 


ant 


Fig. 5. Two types of cartridge fuses which 
{iw the veplacement of = Berned-out link 


Pig. 4. A two-piece 
focket for m 
iter 


‘enlly 


HFE-DLADE TYPE 
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WHAT YOU CAN DO WITH MINIATURE CAMERAS 


(Continued from pase 92) 


mount s9 that range finding and focusing 
are synchronized into one motion, 

Setting the shutter changes the fm so 
that a double exposure with this camera is 
an impossibility. 

"This model sells for about $84 with an 
F/355 lens, As shown In one of the photo- 
sphs on page 90, the Tens is detachable and 
Any one of six other lenses can be used, all 
of them automatically synchronizing with 
the range finder. These extra lenses include 
Jong focus, extra high-speed, and wide-angle 
types. 

{you expect to turn over your films to a 
photo finisher for development and printing 
or enlarging, you will do well to Select a 
miniature camera using standard roll Ble. 
Only’ afew photo finishers are equipped to 


‘camera using motion picture film will appeal 


to you. It permits the use of the latest types 
of ‘supersemsitive panchromatic film or any 
fother variety of film used in regular motion 
picture work. 


Lill take up the problem of making enlarge- 
iments, which is of particular interest to those 


who ise miniature cameras. He is always 
lad to anrwer questions relating to. photog 
rophy and to criticize prints if accompanied 
by the ‘negatives. Inclose a self-addressed, 
stumped envelope for his reply and for the 
return of the prints and negatives. 


HAVE YOU AN INVENTION FOR SALE? 


(Continued from page 30) 


Office, and may be the deciding factor in 
getting ‘the ‘patent through. This only 
natural, There is no better proof of the need 
for an invention than the fact that thowsands 
of people are willing to pay their hard-earned. 
money for it 

‘Nor is that all, Once an invention is 
patented, its ability to make money” will 
serve as'a persuasive argument to convince 
Judes, in possible dputes, that the patent 
was properly granted and the invention is. 
Feal one, This has happened time and agai. 
‘And the curious part ts that sometimes an 
inventor's rivals, by’ furnishing proot of the 
pata of is! invention, eablsh the 
Validity of his patent 

“Take, {or example, the ease of the inventor 
‘of an fngenious ash tray. It consists of a 
Feceptacle resting on a stand at the base of 
‘which isa reservoir that holds a large quantity 
‘of ashes and automatically extinguishes live 
figar and cigarette stubs, 


HIS invention was infringed by a rival 
manufacturer, who sold the ash tray's in 
huge numbers. When sued. for intringement, 
Ihis defense was that there was no novelty fa 
the device; in other words, that no favention 
had been made at all, But the judge, in his 
decision, held thatthe rival manufacturee 
7 selling the article by the thous 
jad involuntarily proved that the first 
inventor had made vention and. was 
entitled to an adequate return on his patent. 
‘The court upheld. the patent and ordered 
the infringer to pay damages. 

‘One important factor in profiting from 
fan invention often is overlooked, particu 
larly by men new at the game. The inventor 
must not be blind to possible uses of his 
invention other than the one he had in mind 
at the time he devised it. Many times, 
ventions perfected for a special purpose have 
proved commercial failures in that feld, but 
‘made fortunes when applied to others. (Also, 
the inventor must be wiling to change Bis 
apparatus, or process If it develops that this 
{s"the only way to make it practicable or 
profitable. 

‘Copper today costs six cents a pound 
stead of sixty, beeause a young English mi 
ing engineer, Arthur E. Cattermole, was 
‘willing to have others modify a process he 
iscovered and eventually apply it to pur- 
poses for which he had not intended it 

Cattermole’s ease is one of the most 
Ing on record of an accidental discovery 
earning millions for the lucky man who made 
"He i wealthy today because years azo, 
‘when working in a London research Inbora~ 
tory, he could not find any’ soap to wash 
his hands! 


On that memorable day, Cattermole 
been busy ‘with zine ‘ores, Preparing 
wash up, he found all the soap gone; and, 
grumbling, rinsed his hands in plain water, 
Thcough the mud-colored water In the wash 
bowl, he saw tiny black balls that had set- 
ted om the bottom. 

Instead of going home, he examined the 
lobules and found they consisted of almost 
Pure rin sulphide, To other words the val 
Able part of the ore on his hands had separated 
fand drifted to the bottom of the bowl. But 
hhow was that possible? Suddenly, he re- 
membered that bis hands also. had been 
streaked with machine oil. The grease must 
have cemented the zinc into the litte globules 

Tn the months that followed, Cattermole 
made many experiments. Shaking up quan 
ties of various zine ores in. bottles with a 
small fraction of their weight in oil and a 
reat deal of water, he finally found that, if 
the oil equaled. six’ percent of the valuable 
‘mineral in the ore, be obtained uniform. re- 
sults. He interested a group of ‘capitalists 
They ed encocers and metallurets apd 
catablished a research laboratory: to. devise 
machinery to work the process on a large 
scale. Tncidentally, this syndicate. sank a 
million dollars ia the invention before making 


tom 

, the sroup hal eoten pose 
N ‘cine propria ihe 
Broken Hils Gert section Of Austra, amd 
Ihc the peocen wap red out conmerly 
for the foe tines Whe st worked ike 2 
harm, tesciay'e'was a op. "Too much 
ti a fo be used how pdt One day, 
ihe eneie in care fn Atala reed 
2 cable dacribing modification ofthe proc: 
fs developed. othe. ayadestes London 
toratory and ordering him to adopt i at 
me int concetraton plant. In the ew 
Stebod, ony traction ofthe wo neds, 
fiat ined ot ‘re giles sling Yo tn 
Rotten of the vest a Back {oth fated 
to the top. This wa the famous “frthe 
Hotton! proces, Iter ‘applied to, copen, 
Teac AU pice by minty percent 

Deak have a Saiotrsch mind, ly my 
advice to inventors If jour Savetion work, 


‘machine, and made iti 
ping device for coils of wire, 
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wite Automatic 


Focusing 
More Accurate 
Soon 


Ground-Glass 
Focusing. 


eciuss 


E. LEITZ, Inc., Dept. 127 
60 E10 St, Mew York 


BE YOUR OWN Fi 
AND SAVE THE REPAIR MONEY 


WITH Sinooth-On No, 1 you can make 
the following repairs quickly, easily 
and well:-—Stop leaks in steam, water, gas, 
cil or stove pipes, mend cracks, breaks of 
leaks in furnaces and boilers, radiators, 
tanks, sinks, pots, pails, make’ loose hat 
dies tight of umbrellas, knives, hammers, 
brushes, drawers, etc, tighten loose screws, 
hooks, jocks, door kriobs, etc. 

‘On’ the ‘antomobile:—Make tad 
water jackets good as new, stop leaks in 
radiators, hose connections, gas tanks and 
25, oll and exhaust lines, ‘make a fume 
proof joint between exhaust pipe and ton- 
eau heater, tighten loose headlight posts, 
keep grease cups, hub caps, and nuts from 

Toosening and falling off, 
ele. 
fo. skill required and 

the amount of Smooth-On 
used on any’ one job sel- 
dom costs more than a few 
cents 

To wet perfect results, 
consult the Smooth-On Re- 
pair Book. 


(Get the ket from ad 
Sith Bee, Stn Tony 
‘ae 1h tas try an 
handre ane 


Smooth-On Mfg. Co. 
Dar 5 Commer Are 
domey oy, SE 


Doit with SMOOTH ON 
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KILLS ICE BOX 
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New'Breathing” 1 
Machine 
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Wow Low Price 

peice ign 
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ONLY A PILOT CAN LAND 


«© 


down in an emersency landing. Grass Sells 
land pastures, for instance, are always a lighter 
shade of green in daylisht than plots of 
growing corn ot vegetables, Plowed ground is 
black or reddish-brown usually; stubble fekis 
yellow-brown. Tall crops, such as grain or 
orm, can be distinguished oftentimes by wind 
jppkes running across them. Even in moon- 
light, differences in Tight and shade on the 
ground below may help a pilot in a pinch, 


N.THE Blue Ridge Mountains, 
‘Carling, Hence had to brine 
dloven witha dead engine ia big lamber arm 
cearing after darks ‘The moon was shining 
faintly through the thin ‘ods of a high 
bvereast sky. In its ight the open. space 
Stood out 3s a dark blotch surround by 
ihe lighter"shades of autumn foliage, and 

Fulded me to a safe landing 

‘Sometimes, in sitting down in a strange 
fick! ater duke you cam Judge your height 
shove the eound ey en by watching 
the tree topm against the sky.” Prom thir 
Ponitim, you can extimate jour nearness to 
{ie earth and prevent 2 bad bounce or pane 

T"wually come fn for 8 dusk 
he engine turning ever around 
oD or 400 revolutions a minute to kexp the 
‘hip trom setling to fast. 

Reular nightsfiying ships always carry 
parachute ares to ight up te country below 
{e'an emergency lang!” Released nt 2,500 
fixe they burn for three minute or more, 
fining el a 300000-candlepower light which 
Hlominates an area mile anda quarter in 
diameter, 

‘A nisht landing at a lsbted aisport is as 
any avating down in daylight The Blood 
fihts spreada carpet of lmination ever 
the ‘eld, showing you ‘ust where 10 level 
‘ff ‘A tending head-on to the lishts should 
te avoided. The pare. may ind the lt 
Jit hefore the whee touch 

T had one experience ike that afew years 
aso in Boston, Mass, A New York broker 
tran a $10 bet om a bie wrestling match 
Thee ‘and decided to eclebrate with an alt 
Dane ride to Canada, 1 was called out of 
Frist leven octock to Ay a Fair trom 
Romevelt Field to Boston and pick him up. 
eae pth dark it nate Jnuary 
the smell of snow in the air. ‘Taking a me- 
Chasie along, 1 hopped. off over the dark 
hangars and beaded across Long Toland Sound 


TT BE reas had en ating tote 
2 whittied-out model airplane when be 
was ‘led to the field, He brought bir Bit 
Sione and after we not inthe 
Asslicht to strat ad went on 
Tel se him inthe rearview mirror, down 
fon his bands aod knees in the circle of Tight 
nthe cabin lor.” Every few minutes be 
trou hammer sway anda cloud of brown 
{hot would pu upward from the Boor, drift 
Song the celine and come down the’ back 
‘cf my neck 

Beyond New Haven, Conn. we plowed 
thous driving snow for ty” male! When 
tre came out of iy star. were. sitterne 
Through breaks in the clouds and we could 
fc dim the white Geis spread out far 
iow ts. Flog witha tal wind, we reached 
Boston half am hoor ahead of time and the 
Alnport was dark Tle the ity for went 
Ininutes before I made out the show-covered 
Heid, looking ike a white mapkin wit 2 Tow 
ela down, cating the Whicwind Sn 

1 own, ctting ti 
and out to signal for the Boodlizhts.Some- 
how, the watchman couldn't find the hey 
‘The field stayed dark. Switching on the wine 
Isnding lsh, I started down. ‘The mechanic 
fcvled back to the tail'so that ‘the ship 


sued from 


wouldn't nose over if we hit roueh ground in 
the dark, 

“The wing lights were making two yellow 
streaks across the snow when T leveled off 
1 was heading almost directly into the hangars. 
Just before the ship touched the ground, the 
watchman found his key. The million-candle~ 

ver floodlights flared on, ‘The bluish glare 

it’ me in the eyes like a blow, Blind as a 
bat, T pulled back the stick and sat down, 
riding the brake pedals to stop in the shortest 
distance posible 

‘That experience taught me a lesson, Now, 
whenever T sit down at a darkened airport, 
I head the ship at an angle to the hangars: 
‘Then, if the Hoodlights Mare on, they won't 
blind’ me, 

Another queer experience T had coming 
down on a Soodlighted “field occurred at 
Cleveland, Ohio. I came in at 2,800 feet, a 
little after midnight. ‘The air at that altitude 
‘was as smooth as sik, Hut, when the flood 
lights went on, T saw clouds of dust racing 
across the field, in the grip of a regular gale. 
Tsat down over the hangars, hitting the wind 
right on the nose, It slowed me up, stopping 
the ship with a run of a hundred feet, Me= 
chanics at the field told me the freak ground 
‘wind had sprung up just-as the lights: went 
{i and Ie stopped as soon as T taxied 10 the 


OR an experienced pilot, a high-wind land. 

ing is easy, The gale slows down the plane 
so the wheels make contact with the ground 
At relatively slow speed, “When battling into 
the teeth of a strong wind, a pilot can ait 
down with a shorter run and consequently 
fan make an emergency landing in a smaller 
field than when coming down in a dead calm, 

In this way, a forty-mile-an-hour wind 
‘once helped. me land in a tiny cotton patch 
fon the backbone of a knife-ridge in Georgia, 
Bad weather and a limping. engine. forced 
me down. ‘The litle field resembled the 
Deaked root of a house, the sides sloping 
down too steeply to land on, Fortunately, the 
fatle was sweeping directly along the ridge. 
With the propeller headed clad into the wind, 
T came down, landing with one wheel run- 
ning along one side of the erest, the other 
‘wheel along the other side, 

‘Many times, in forced landings, the ont 
available clear’ spot is anything but fat, Tt 
may run uphill or downhill or be rolling, 
In an uphill landing, you pull up the nose of 
the ship at the last moment and climb parallel 
to the upslope while the plane settle. Such 
a landing requires more speed than an 
‘ordinary one. If you lack sufficient. speed 
when you pull up the nose, the ship squashes 
Gown through the air and smacks the hill- 
side, Another reason you need excess speed 
‘when landing on an uphill field, into a strong, 
‘wind, is to overcome the down currents, oF 
“settle-drafts”” which are found on the’ lee 
side of hills when a wind is blowing. 


ISUALLY, when a plane is landed on the 
side of ridge parallel to the top, it 
touches at one part of a wide circle with the 
machine banked so its wings are parallel to 
the angle of the slope. As soon as a machine 
begins to slow down in such a landing, the 
tall always tends to swing downhill. This 
hhas to be overcome by keeping the rudder 
‘over a little to the downhill side or by puttin 
fon the brake slightly on the downbill wheel, 
Probably the most thrilling landing T ever 
made on rolling ground took place in fox 
‘on a Delaware mountain top late on March 
4; 1920. 
Three of us were running back pictures 
of the Hoover Inauguration to New York 
newspapers. (Continued on page 105 
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(Continued from page 10) 


Johnny Waxner had a Wasp-Fairchild; Mar- 
Un Jensen his famous dlohs, the ‘Breese 
‘monoplane that carried him to’ second place 
{nthe Dole California-to-Hawai race. the 
year before; and 1 was at the controls of a 
200-mile-an-hour Conqueror-Faleon, the fast~ 
fst ship in the race, 

‘A cold drizzle had set in during the da 
We roared away from muddy Hoover Fie 
in rain and mist, Jensen was forced down 
four miles from the start-at Anacostia Fich 
‘Wagner got almost to. Philadelphia bel 
fog closed in and drove him down. Aft 
flashed by Anacostia, Twas tearing through 
fog, ying by instruments, Everything was 
swirling fray-white mist, streaking past the 
cockpit at three miles a minute. 

1 passed Baltimore, Md., without seeing it 
ind was almost to Wilmington, Del, before 
‘a momentary lightening of the fog "showed 
mean. open stubble-teld hilltop below 
Ahead, fog. was rolling toward me Hike a solic 
wall, 1 decided on a quick emergency land- 
Ing, and swung back. 


RES surrounded the stubble field, On 

the downwind side, two oaks stuck wp 
like gateposts and in the mist seemed hardly 
farther apart than the span of the Faleon's 
wings. I'circled theee times, losing the field 
and finding it again in the mist, before 1 got 
into position for the landing.” The white, 
rolling wall. had almost reached the far 
Doundary of the field when T closed the 
throttle and came in with the big Conqueror 


pn 

"Foe ading sped of the ip was more 
an wie Siete thet bapees is 
two ens fated heavy inthe sate an 
Up one tide of a ollog’ ha down, the 
these ep't econd net cane te 
tiaap on ibe ee Taos mute Ise he 
dene tage dwn crete Ge ike e 


lid Less than a male away, 1 heard the sound 
of autos cra highway. T got a 
fe to, Wilmington, caught a fast train for 


‘New York, and was able to deliver 
tures in time for the morning edition, 

‘Another thriling fog lansing in a fast shi 
T remember, took 


© ple 


i. 
lace at the Montreal air- 
Now York police received 
{tip that a wanted murderer was coming in 
fon & liner which would dock at Quebec. In 
A Tow-wing Lockheed “Sirius,” T flew man 
from the District Attorney's office up to get 
hhim, Tt was a race with for all the way 
AC times, the sun, shining through the clouds 
‘behinds, would lint on the rear of the 
propeller blades while the nose of the ship 
seemed boring into a solid wall ahead, 


HEN T came down at Montreal, to 

show our clearance papers, I was with- 
in half a block of the airport before I could 
make oUt the runway. But that js one fill 
T know like a book. All one fall, two years 
ago, T flew in and out in a Fairchild cabin 
ship, delivering New York papers on a da 
route from Albany, 

Not long ago, the U. S. Department of 
Commerce proposed a new type of pilot's 
Ticense, a sort of Master Transport License 
which ‘would be required of all flyers who 
hhandle mail and passenger planes. One of 
the main tests would be fog flying. Appll- 
feants would have to show ability to handle 
ships without seeing the kround, and bring 
‘them out of tal spins by watching the instru- 
ments while ying. ina. hooded cockpit. 
Usually, four of five hours of special training 
fare required to teach a pilot the intricacies of 
this type of fying, 

Probably every veteran flyer can close his 
eyes and see a hundred queer fields and air- 
ports where he has come down. I remember 


fone at _Laramic, Wyoming, where I had to 
take off and climb 6,000 feet in thin air to get 
‘out through a mountain pass. There was an- 
ther in western Texas where 1 took olf by 
‘moonlicht over 3 prairiedog town that looked 
like the top of am immense pepper shaker 
from the air. 


the Adirondacks, 
a combined soli 
course and fying. ficld, landing in a circle 
‘turning uphill Then there was a treacherous 
field lying at the bottom of a funnel-shaped 
valley’ in the Rockies. T had to come down 
and go up in a spiral, battling powerful down- 
‘drafts all the way 

‘Along the coast of Newfoundland, two 
years ago, a giant 
make a midwinter 


Lever made, Bernt Balches 


Vhite Bay. 
We were coming in, our fuel nearly gone, 
from a five-hour Sight out as far. as the 
sereen water, fifty. miles from shore. Beyond, 
fs we swung back, we could sce a Soating 
iceberg, big as an’ island, glistening in the 
setting’ sun all colors of" the rainbow. On 
‘our way in, five or ten miles offshore, we 
wed & dozen ice cakes black with seal 
inimals would wait until we were roaring 
directly. overhead, “Then they would. Aop 
helter-skelter across the ice and disappear 
from our sight. 

Tt was about five o'clock and the wind was 
rising when we soared aver our base at the 
Bay of Islands, Drifting ice had come in with 
the tide and the black water of the bay was 
studded with grinding “ice-pans” that made 


a landing on the open water impossible. 1 | 


Swung the ship toward a sheltered cove where 
a river from Deer Lake empties into the bay, 
pouring out throush an iee-covered gorse 
‘more than 2,000 feet deep. 


tanding up on his seat, 
Togs, when we stid 


BAL SHEN, wo 
ooking for Moat 


the Gulf of St. Lawrence, wat 
at risht anaes across the canyon 


Inside, the ait was boiling. The plane rocked 
and plunged. Then it hit the bizzest down. 
ddrult T have ever known, The bottom dropped 
‘out of the air. We plunged 200 feet, more than 
Sixteen stories, while the big motors howled at 
full throttle struggling to pull the ship free 
from the grip of the descending currents. 

When we finally broke away, the descent 
cof the ship stopped as thouzh we had 
landed on a concrete pavement. Below us, 
here the open river ran alonz’ the bottom 
Of the gloomy chasm, the rocky walls were 
barely 300 fect apart. Bringing down the 
seventy-two-Loot-span ship ia the junp ait 
‘was wore than walking a tightrope ona 
rusty day. We all heaved a sigh of relief 
‘when the amphibian struck the water and 
plowed to a stop. 

‘The infinite varicty of landing conditions 
is one thing that makes flying so fascinating. 
Every time you sit down, you have to cof 
quer a new set of circumstances. Every 
Strange airport is a brand-new puzzle. Every 
landing is a test of skill, 

‘Ne matter how long a pilot has flown, he 
can always earn new tricks of the trade, 
increasing his mastery of the unexpected in 
bringing a ship to earth. And. pilots who 
differ on many questions all agrce: It's the 
Tanding that counts! 
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Sound inventions, patented or unpat- 
fated, now in greater demand. “In- 
formation free. 


PRISONS PROOF AGAINST OUTBREAK 
(Continued from pace 17 


scientific tests, Instead of placing the steel 
rods outside the glass of the window, as 
‘was formerly done, they are now being put 
‘inside, Experiments showed that in nipping 
cold weather a bar becomes brittle ‘and is 
‘more ‘easily broken. By placing, the steel 
fries inside the building, they are kept warm 
and tough. The first to adopt this feature & 
the new Reading prison in. Pennsylvania, 


GONE of the latest bars being mac for jails 
‘and prisons are reported to be absolutely 
pproof against files and saws and are sad 
to withstand even an electric drill. Three 
fourths’ of ‘an ach thick, hey havea core 
w carbon open-hearth steel completely 
encircled by tool-proof inserts of high carbon 
chrome steel. “These are covered with an 
outer layer of open-hearth steel and. the 
hole is welded together by’ a special process 
‘Tests have proved that saws can enter 20 
farther into these bars than an eighth of an 
finch, no matter how long the convict wields 
the ‘cutting tool, and electric drills cannot 
fget past the barricade of tool-proof inserts 
‘round the core of the rod. 
Still another inno. 


tion in bar construc~ 
tion has. been incorporated in New York's 
new penitentiary at Attica. Even if a con: 
Viet Sawed through ‘one of the bars sed 
there, an interlocking feature prevents it 
from’ slipping out of place. The steel rods 
fare six-sided. ‘They pass through six-sided 
holes in horizontal strips of stecl set about 
2 foot apart. Thin, circular grooves around 
the bars. at these points permit them 10 be 
turned slightly after they are in place. Then, 
they cannot be pulled up or down until th 
ae tired ack 10 the poston ‘in. whi 
they. entered the holes. This is made. im- 
porible y otherhoriauntl strip that have 
oles fitting the bars exactly in their locked 
postion, This feature makes it. impossible 
{o saw a bar off at the top and bottom and 
remove it. It has to be cut above and be- 
low each crosspicce and removed in short 
sections. 


A spring day, last year, three gangsters 
rode up to the Rhode Island State Prison, 
ima fast touring car, Posing as ordinary 
tors they asked to see friends. As they stood 
talking through the beavy wire netting which 
separated them from the convicts in the 
visitors’ room, they suddenly whipped out 
hidden revolvers, slugged the guard, killed 
a trusty, handed uns to the convicts inside 
the netting, and, dashing to the car outside, 
made their getaway. For more than an hour” 
armed convicts, firing right and left, tried 
to break through the ‘petting to freedom. 
Unsuccessful, the leader committed suicid 
the others surrendered. 

Passing. weapons or saws to the prisoners 
in the visitors’ room hasbeen made im- 

wsible ‘at the new Riker’s Island Prison, 
Kew York City, by the use of a special booth 
‘with steel walls and shatter-proof glass, In- 
mates. and wisitors sec each other through 
the glass while their voices are carried 
through the steel wall by U-shaped. tubes 
passing around the pane. The angle of these 
passages is so steep that nothing can be 
passed through them from one side to. the 
other. 

Another feature of this prison makes an 
outside assault by gangsters or a riot within 
the walls comparatively easy to handle, At 
the entrance, Deputy Commissioner of Cor- 
rection Joseph Fishman told me, a fortress- 
like contral room commands four stratezic 
passages. One leads outside, two connect 
‘with the receiving ‘rooms and temporary 
quarters, and the fourth comes from the 
prison proper. 


Four picked guards occupy the sas-proot 
stecl-waled tower: ‘They cam see on ale 
‘hroush panes of bullet-proof glass and, it 
tecesary! can Gre ia any direction throdgh 
loopholes equipped with sliding steel dows 
that can be opened and cosed at will, Twor 
Way loudspeakers, connecting the tower with 
AM corridos, permit the guards to carry on 
Seovertins With me fay. the pa 
Stems without 0 much as opening 2'xlk Ta 
thelr armored wall, se 

‘During a torrent of rain, several years ago, 
signe Sins tne! at Sh Sager 
unhindered out ofthe prison gates ‘In "a 
iotne tack Witla Aton a ember of 

e famous “Canada Blackie” gang of yeage 
men, fed the spectacular prison break by 
Sipping on the cap and tulncoat of h guard 
fand taking a seat beside the convict driver 
‘while Tour other-men climbed in at the back 
‘Of the machine. The gatekeeper, seine Anson 
false his hand as the truck aplached. up to 
Tis tower, thought he was a guard Boing out 
with prisoners and opened the portal, alow 
ing the machine to rumble through the stcets 
‘of Osining and into the open country where 
the peboners scattered 10" elude: pursute 


A LOCKING arrangement ued on the 
cuter gates atthe New Eastern Pent 
ientiary, Graterford, Pay, makes escapes by 
this route. next 10. imposable, Everyone 
Heaving the prison mast pase through two 
fates A guard witha ‘key ‘iting, both 
Bost stations between. He "has to 
lick the fit ate before he can, remove 
the key" to unlock the second anther 
Close bult-proot door between himell 
land the prisoner before he opens the scand 
ate 

“Tre lock on thi portal is also controled 
electrically from an'armared tower, Tt the 
fuard: here nunpects anything ‘wong, he 
Keeps the outer ate closed until he has ade 
an Investigation. “This prevents convicts from 
Seising puards as hostages and oreing them 
{o open the katew. In an tempted prison 
break the man in the control tower ean 
flood the space between the two fates with 
fan to overcome unruly convicts. 

‘As many ots startin the dining room, 
new prisons have special equipment for the 
‘api creation of tear gat to conquer the 
Convicts before they cam fan amuck. Special 
High concentration tear gas cans for quelle 
ig prison uprsiys have recent heen lex 
eloped by the Chemical Warfare Division 
Ut the United States Army. 

his not by new device and. equipment 
alone that prison safety. and security ae 
ting south" Radical changes in architecture 
tre being worked out.Mamy-storied. “Sky 
Scraper “Jail ingenious "Telephone Pole 
Prin” and circular "Bechive. Penitentia: 
Se hive aenly made the appearance fa 


FQ goa years, De Hastings Hi Hart, 
President of the Amevican Prison Associa 
tion, has advocated a skyscraper design for 
jails with police and court rooms occupying 
the lower three floors, cells for prisoners in 
the higher stories, and the roof given over 
to a recreation court for inmates, In dies 
‘cussing this plan, which is being tried in St. 
Louis, Mo., Memphis, Tenn, and Los Angeles, 
Galt, Dra points out that such am az 
rangement would eliminate escapes like that 
made from the Tombs, a few years ago, by 
Vincent Gaffney, xansster. 

In broad daylight, this young gunman, 
awaiting transfer lo! Sing Sing for mane 


Slaughter, made his getaway. Using his 
Delt buckle for a screw driver, he loosened 
the grating at (Continued om pase 108, 
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DON'T WRECK YOUR CAR 
WHEN REPAIRING IT 
(Continued from pace 66) 


like all the teeth are nearly worn off the ring 
gear often means only that the gear is loose 


Ree PATENT toss 


‘sive probably meats tat one of the sth Smal Ideas May Have Large "This FREE 


fom the pinion is damaged. If it keeps time 


with the revolutions of the rear wheel, the | Commercial Possibilities 


Found means a tooth or two on the ring 
eee es 1 you hope to reali pots from your invention, you must pro. 


pach aN. yy | tel with a U.S Govrmment Btn Othere you may had 
pall ever notied any particular noises” | tit al gor tine snd aber bie ten bs beso fen 
artel observed, "so X guess T won't touch | tropene tat set inpents are pelcg cathe ene TP 
the rear end ata” YOUVE AN'IDER, TARE STEPS TO GET A PATENT 
“Logically, the next things to think about | AT ONCE! Your fet sp iets gt sy FREE BOOK. Tt tes 
would be the transmission and clutch, ut | 30a ie imple, pit lnesae jst what you mart do Bow ou 
Unless the transmission sounds mighty oly | Was poe! in kr to secure Patt proton, 
in gear or the clutch sips when you step 
on ‘the throttle, you ‘can forget them, and Serve You in 
‘hat brings us t6 the moto. ‘Secrecy 
“Lots of repale work done on auto motors Siac eopaehiee 
is just so much time and money wasted, On i mete eet 
the other hand there's plenty of motors head- 
ing strait for the scrap pile because thelr 
jowners won't spend a cent on them 


'AKE beatings, for example, There's no 

sense wasting ‘time or money refitting 
bearings on an old car unless they’ are so 
Tose they make a nolse you can hear plainly, 
(On the other hand, you're heading for trouble 
if'you let-a clanking connecting rod go. be- 
feause the pounding will make the trouble 
‘steadily worse till something breaks. 

Piston slap is one kind of looseness you 
can let go till it gets quite bad before there's 
fany danger of trouble, but bury 1 
poor compression, wasted gasoline, and coo. 
tinual trouble with fouled’ spark plugs 
member that fitting ‘new tings. tloesn't al- 
‘ways cure the trouble, because the cylinders 
may be worn out of round. In that case the 
‘new rings may be worse than the old ones, 

jt used to be that carbon in the eylinder 
d and coated on the tops of pistons made 
a motor knock 40 it drove you erazy,. Now, 
‘ith ethyl gas, the motor won't knock w 
‘any ordinary carbon deposit, xo if the walves 
feat ‘well enough to make ‘the compression 
teem fairly even and strong when you eran 
the motor by hand, and you don't notice any 
knock with the leaded gas, or any 

mn of oil, et the motor alo 


{ers ested In every 
Masten the ‘Use 


L.F RANDOLPH 
340 Victor Building ‘Washington, D.C. 


‘quite as good as that," if 
Farrel smiled, “It uses. Tot of oll, much 


SENSE LATS ult ee oe? UNPATENTED IDEAS 
‘GOVERNMENT CAN BE SOLD 


ter put a carbon scraping and grinding T tell you how and help you make the 
joy on be it sind ent feel tor scrape aed sale. Free particulars, (Copyrighted) 
eae. JOBS tc W. Groene 
ean hae crop theo pan while you oSnen 9.€ 
the bead off unbot the connecting rd : 
‘aps Push the plotons out through the tops 
of the cylinders, and put ‘em back again | 


THAT ease,” Gus advised, “you'd bet- 


PATENTS—TRADE MARKS 


al attention by 


‘with a new set of tings) Be sure to put the 
Connecting rod caps on just’ as. you found 
them, Don’t zet them mized up oF there will 
be trouble, Pistons should go back in the 
‘ylinders they came out f, too.” 

“TIL be down to get anew set of rings 
when T get that far along,” said Farrel 

*Now'as for the ignition and cooling sys- 
tems and the carburetor.” Gus went on 
Farrel raised his pencil: questioningly, “it 
they're Working wight, let them alone, Of 

Tadiator and cylinder 
improve the cooling, and 2 new 
Set of ignition cables and spark plugs will 
pep up the motor; but if it doen't boil on 
the kind of driving you do and you's 
uns, why bother 

chuckled, as Gt 
Joe climbed into their ear. “E want a new 
far if T can ever rae the jack, and in the 
meantime T just’ want to get by with this 
‘old bus. ‘Thanks a let, Gus, for the advice.” 
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the kitchen window on the top floor of the 
Tombs. Hanging from the sil, he dropped 
twenty-five feet to the roof of the women's 
prison, raced across it, plunged another 
twenty feet to the top of’ the visitors’ rooms, 
leaped twelve feet more to a low shed, scaled 
the prison wall, and dropped a final twenty 
feet to the pavement outside. An auto, with 
its motor. purring, stood at the curb manned 
by a crack underworld chaufleur. Before the 
first alarm was sounded, the gangster had 
been whirled away and the machine was lost 
fin trafic. Skyscraper jails, with a straight 
drop of many stories below every window, 
‘would keep the most desperate criminal {rom 
attempting such a break. 


Ihuge telephone pole, the cell blocks extend- 
fing out from the main “backbone” of the 
bullding like the crosspieces om such a sup- 

t. Additional cell blocks ‘can be added, 
ike “sectional bookcases, when it becomes 
necessary to Increase the capacity of the 
building. 


“Teraeetraes ebteaares 


through underground tunnels, 


wicts from, 
ising. The 


bout by means of wheels and levers in a dis: 
tant, armored tower. ‘The guard in this con- 
trol room can open all the doors at once or 
‘one ata time, 

Besides eliminating the danger of criminals 
escaping by overcoming guards and robbing 
them of their keys, the new mechanical lock 
fing system permits the cells to be opened 
{instantaneously in an emergency, such as a 
fice. Most of the fatalities in the Columbus, 
Ohio, disaster resulted from the long delay: 
Jn. opening cell doors by means of key 
Riker’s Island Prison has also installed the 
mechanical locking. system. 

‘Another innovation in prison architecture 
{s shown in the design of the Reading prison, 
in Pennsylvania, The buildings themselves 
| form an interior stockade. Hardened crim- 
| inals are housed in the ‘center cells. To 
‘ecape they would have to scale both the 
high stockade of buildings and the wall ing 
closed around the penitentiary. 


SHE, most unsssal experiment of all i 
robably the immense rear cell House 
of the Tints State Prison, eae Jolt. Like 
# anc bechive ha the compartments 
for prisoners ranged. around the circum 
nce ‘ofthe walls, with a central guard tower 
permitting a beeper, locking throu ballet 
Proof slasy, tose into every el. 
"The ek for such a building goes back 
150 years to the Enstsh philosopher, Jeremy 
Bentham, ‘This prodigy. who. was stodyine 
{tin at thre, playing the violin and speak 
ing French a four, entering Osford at tie- 
teen, and who wis the fit to suneet 2 
Soeé and a Panama canal, spent twenty-five 
Sears of his hie tring to pertuade Parhament 


cell house.” Eventually, this institution will 
be composed of eleven “panopticons” joined 
{ogether in one huge tnit within an encircing 

‘A generation ago, “Soapbox” Hardy, noto- 
ious bank robber, was filing the 'news- 
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papers with his dramatic escapes from New 
Nork prisons. He sawed his way ott of the 
‘Tombs, was captured, and then sent to Dan- 
nnemora, a formidable prison that had seen 
fonly two successful escapes in forty-five 
years, There, in six months, he escaped not 
‘once but twice! 

‘The latest prison walls are made of 
smooth, reénforced concrete instead of stone, 
and. the Attica barrier hasan inslopit 
projection at the top to prevent throwing 
‘os and grappling hooks up from the inside, 

foundation of the massive Attica ba 
rier extends deep into the ground, with huge 
cement “feet” reaching out at tight angles 
to the wall several yards below the surface 
in order to Toll attempts to tunnel out, 


THIS institution there was an aged 
ifr who apparently had become recon~ 
«ied to his surroundings. So meck was this old 
hermit of the walled city that officials never 
dreamed he would lead a daring prison break, 
et, for years, he had carried secreted be 
tween layers of the leather in the soles of 
his shoes, a key to freedom. ‘It, was a plan 
‘of the prison grounds which he had dis 


files in the warden's office, Unable to make 
head or tail of it, he took a plumber, who 

or burglary, into. his 
‘convict saw by ‘the blue- 
int that a large exhaust pipe of the ven- 
lating system, carrying alr outside the wall, 
ran directly under a stall storage shed which 
Doth men visited frequently, 

Stealthy, they began thelr excavating, burs 
rowing downward by scooping out a handful 
of dirt at a time and distributing it about the 
prison grounds, ‘Tense weeks followed as the 

ole rew deeper, Any moment, they might 

bbe detected. Finally, alter nearly’ two months 
‘of ‘surreptitious digging, they” reached the 
pipe, broke through, crawled 200 fect to the 
mouth and found it blocked by a heavy 
steel grille they could not bude! 

Another convict, who had been an expert 
‘eracksman, was talen into the secret, Carry= 
ing a lighted candle and a bit of soft wax, 
he crawled to the grille and made an impres: 
sion of the keyhole in the lock, ‘Then, out of 
4 sliver of metal from the plumber’ shop, 
he fashioned a crude key. Two weeks later, 
the three men crept silently along the length 
of the pipe, opened the rusty grating and 
wriezled through long grass to. the shelter 
of a wood. It was not Until a check-up was 
made that evening that they were missed, 
‘When the great brassthroated siren screamed 
the news of thelr escape, they were miles 
away. 


T THE new Norfolk, Mass, prison, T was 

told, a maze of electrical conduits were 
‘embedded in the concrete walls surrounding 
the buildings, This feature will connect the 
guard towers with special telephones and will, 
permit automatic alarm wires to be installed 
Around the top of the inclosure, 

"Another automatic. signal system which 
may be applied to cunrding convicts was 
demonstrated a few weeks azo before prison 
authorities. It is a special photoelectric cell 
apparatus, To pass a forbidden spot, the 
pesoner has to walk through an invisible 
beam of ultra-violet light trained upon the 
cal. The instant his body cuts off the rays, 
the light-sensitive ‘metals lining the photo- 
clectic cell are affected and the alarm sounds, 

“Today, there are nearly a million inmates 
in American jalls and prisons, Penal authori- 
ties have turned to science in a supreme effort 
to keep them from breaking loose and re= 
eating the reign of terror which gripped 
this country a few years ago. 
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TURN MOTOR BIKES INTO 
MOUNTAIN GOATS 


(Continued from page 28) 


cycle has suffered a crumpled fender, a beat 
andlebar, and perhaps a distorted frame 
{ihe the atburtor fll of sand and cy 

ic will have to spend afew days mendige 
the damage inflicted by" the bill Ohy well, 
It's good sport. Anyway, be brought” along 
two other hillctimbing tachines 30 that he 
fam take part in later events, 

Every contestant in an “official” hil-climb~ 
ing event must be a member of the American 
Motoreyele Accociation, No women are pete 
mitted to ride: they come to the meet merely 
4 spectators. The program of the day ine 
clades five events. "First, the expert riders 

ir little single-cylinder motoreyces of 
{wenty-one-cubic-inch piston displacement 
tickle the hill and chop it up a bit for the 
others, Next come the amateur Clas B riders 
fon their forty-fve-cuble-inch_twin-ylinct 
Machines, “The third event ie a. Chass A 
‘expert contest on the larger machines. Fourth 
ie forty-fve-cuble-inch Class A profesional 
limb; and fioally, an event for atateurs on 
‘ahty-cubiesinch hilleimbers, 
to spectators pay for 
prizes and oflet other expenses javelved 1a 
Staging a hillclimbing show, and sometimes 
feave a. profit for the treasury of the ch 


ow! 

‘cost and maintenance of individual 
motoreycler—is borne by. the enthuslasts 
themselves. Tt takes no litle amount of 
money to go up a hill as they do. A machine 
designed only for running up almost vertical 
hillsides casts, when new, in the neighborhood 
of $450. The demand fs not great, 20 that 
factories produce them in small Tots and. at 
‘odd moments. That accounts partly {or the 
fereater cost as compared with a standan 


motorcycle. In addition, the special engine 
fand other fittings run ‘the price up. The 
typical hill-climbing enthusiast does not com- 


plain about buying one or more of these 
machines if he can go over the top a reason- 
able number of times, and. pertaps win 3 
‘But it looks dangerous," you says 
trying to ride up the side of a miniature 
riountain that would balfle a goat 
Dangerous!" the rider snors scornful 
Why it's lots safer than. most sports 


T've ‘been ina dozen climbs, and never 
‘got hurt by 
hi 


‘once; and that was when the 
eg instead of the 


BUTTERFLY'S SENSE OF 
TASTE FOUND IN LEGS 


A wurteerty’s lez is 1/00 times as effective 
16 a man’s tongue as an organ of taste, That 
is the conclusion reached followine experi- 
‘ments with more than 200 butters, tep- 
resenting ten species, made recently at the 
University of Minnesota. In making the t 

the legs of the insects were dipped in water, 
then in solutions containing sugar of milk and 
ordinary sugar. As soon as the butterfly was 
able to detect any sweetening in the water, 
its proboscis became uncoiled and extended 
Gradually reducing the sugar in the solution, 
the smallest amount the insects could detect 
was discovered. Further tests showed that 
this amount had to be increased 1,000 times 
before a human tongue could detect it. The 
common milkweed butterlly was found to 
hhave the most highly developed sense of 
taste of all those tested, 
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Want a NEW RADIO TUBES SHOW 
Steady Job? |" STARTLING CHANGES 


RAILWAY POSTAL CLERKS (Continued from pose 63) 
MAIL CARRIERS second detector. Some of the new sets will 


ft tuse this tube while others will use the 56 as 


$1700 to $3400 Year— ite Se ental the same as pe 
MEN—BOYS, 17 UP Hyder sey” 57. In addition to the features of 57, the 58 
Steady Werk. No Layee, Peid Vacations. 7 nsw. almost universally used in the new sets as 


State ma ype aa sw Be 
NEW rsQe 2 lo tequemy ample, Hei by all ode 
as cu 


{the ever made. 
Tbe peculiar arrangement of the elements 
in both Sr and 38 produces an extremely low 
imveral capacity. in fact, type 8 wil per= 
form effectively as-a radio-irequency amit. 
fer even. at the ultrahigh Irequences of 
Eveometer transmission, ‘Ths i of partiular 
Inteyest as eh of the serious experimental 
ih televilon transmission i Being done 


the most eficient radio-frequency” amplifier 
ae Tow as M9 PAIR 


being written, heated discussions 
are going on as to the possibilities of the 
fnew power tube type 46. Although this tube 
Tooks almost exactly like the types 24S and 247 
now in Use, electrically it Is totally different 
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T[PHE characteristics of 46 make possible 
he use of a revolutionary new type of 
cireuity ‘Most radio enthusiasts are familiar 
with the “push-pull” power circuit. A large 
najority of the sets ‘now on sale have it. 
Type 46 permits a circuit that looks much 
the same on paper ead of being pushe 
pull it is "pash-pu 
In push-push amplification, each of the 
two tubes works only half the time, The 
Signal frequency, as i reaches the last or 
push-push stage, actually is an alternating 
Rurrent. One of the type 40 tubes works on 
half the cyele and the other on the other 
ict the terms “push-pull” 
st exactly What goes 
tubes in the Tast stage, 
both tubes work all the time. While one is 


The TRUTH about VOICE’ 
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satay 


‘On the face of i 
to be less effective. than push-pull, but, a 


AccoUNTANT 22S 


iat 4 in pusbepush 
cn, tt wt yo Greuit will give far more volume without 
Beer ras eee ‘iStortin than bas ever been obtained from 


ny standard type of broadcast receiver, 


push-push would appear 


TBE crt, ofthe now power penta 
functioning ie in a onstruction. that 
mates € Only a few 
milamper Brough the 
Plate creat of the type 46when it ivan the 
Rong working halo the tne ae, On, he 
Atorking halt it draws current in proportion 
Tovthe tensity of the sina frequency 

Sale 247° tubes which, draw as 
heavy oad whether or not a signal i being 
teauved, the new tubes consume curren 
Proportion tothe volume level 

This hs two electa First, there is @ 
definite saving in the power deswen from the 
line by the power tubes in addition to the 
Siving im hentr cattent alten mentone 
Sccomi the rector tube in the st called 
Seto supply. a constantly. Atoating load 
ud io because of this feature of push-pash 
Speration that a new type rectifier tube has 
treme necesary, 

‘The tspe 82 mercury va 
been developed to met U 
Pesrance it Tesembles the wellsknown type 
Fso\nove used in every set, although the gas 
lobe i smaller The new tube, however, has 

fatvely constant and much Tower Bverage 
oltage drop. - 
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the hopper, which is equipped with a screen 
to keep out large stones. It is. then die- 
charged into the slanting trough, the bottom 
(of Which is lined. with fine-meshed "cloth, 
‘This cloth forms the top side of a bellows 
attached beneath. 

‘As the bellows Is pumped, the imprisoned 

puffs up the surface of the cloth, throwing 
the dirt up slightly into the air and gradually 
impelling it down the chute. The gold parti- 
cles, by their weight, lodge next the rifles 
and remain until the “clean-up.” Usually 
the dry washer is improved by the addition 
‘of an ‘eccentric, which permits the bellows 
to be turned with a crank, and as heavy a 
flywheel as is practical, to make the machine 
run more smdothly. When enough concen- 
trates have accumuiated, they are taken to 
water and panned. 


LTHOUGH the greenhorn is often 

tent merely to take dirt and gravel {rom 
‘the surface oF the bank of a stream bed, the 
more experienced miner often digs to. bed~ 
rock, then sinks tunnels until he strikes traces 
‘which may lead him to a pocket, In the old 
Randsburg district, X found many sueh di- 
xings, At one newly started shaft the opera- 
tors were at work, one above ground, the 
cother in the shaft. At the surface they’ bad 
built a wooden platform with a windlass to 
Tift the bucket carrying excavated material 
to the surface, 

“After prospecting this district,” said one 
fof the miners, “we decided that our best 
chance lay along an old. buried stream 
bed, in which several others had been 
finding fair pay dirt. Sighting between two 
‘of the most successful workings, we located 
What seemed to be the trend of the deposit 
Allowing for the slope of the grou 
decided to put down our shaft between the 
two claims.” We marked our location, mea 
ured 780 feet each way and 300 feet on each 

ide, to establish boundaries, and erected a 
stone monument on each corner, as prescribed 
by-law. Then we built this platform and 
Windlass and set to work, 

‘We have now been digxing four days and 
have ‘made our shaft eight. feet long and 
twenty-five feet deep. As we ko down, we 


Bear ee fa Sa ay 
alg tc eRe 
reid itm ft 


Inthe side with holes, each of which marks 
‘ne tenth of the volume, we measure out a 
Certain amount of dirt, run it through the 
dry washer, and pan the concentrates until 
wwe have obiained all the gold in this volume 
Of dirt. In. this way we can estimate the 
richness of the deposit 


“VJE PLAN to sink to bedrock, then to 

strike out upstream, We believe that 
the richest deposit will be along the bedrock, 
the ‘site of the ancient stream bed, where 
the fiver made a bend. 

“professional miners? Not us. 1 am a 
building contractor. My partner until recently 
was purchasing agent for a large manufac- 
Luring company, We learned the. business 
from books and from talking with other 
miners.” 

Perhaps the most unusual project of its 

ids the Engineers’ Lease, near Cripple 
Creek, Colo,, where a number of unemployed 
graduates of the Colorado ‘School of Mines 
fire working small mines, furnishing engineer- 
ing skill and labor in exchange for a grub 
stake plus a share in the return, Alumni of 
the school organized a company, financed it, 
fand took Jeases on several properties on the 
“plit-check” basis. The mining company 
owning the leases furnishes the supplies and 
equipment, and Engineers’ Lease operates the 
mines, the returns being divided equally 


Each of the graduates works for himself 
‘on a grubstake basis, receiving $125 a day 
for board and expenses. After the ore is 
‘mined, shipped to Colorado Springs, and 
the gold extracted, the profits of Engineers’ 
Lease are divided three ways: wwo-Biths to 
the men doing the work, in proportion to 
the number of sbifts they work; two-Hiths 
to the men furnishing the money, in propor- 
tion to the number of shares they purchased; 
and one-fifth to the Mines Alumni Associa~ 
tion, for originating, financing, and managing 
the plan. 

‘A'somewhat similar grubstake proposition 
is offered by J. C. Duke, owner of a gravel 
claim near Saugus, Calif.” He oles to. let 
any man who has enough money to sce him 
‘through the first week or 50, select a plece 
fof placer ground for himself and work it, 
‘hating the profits with the owner, 

‘Although the greater part of the small- 
scale mining is placer in nature, some of 
the more experienced and better informed 
amateurs are trying their hand at hard-rock 
‘mining. Since in this hind of mining the 
gold occurs in hard formations like quartz, 
it requires more knowledge to locate it and 
more work to extract it, with pick, shovel, 
and dynamite. ‘This type of prospecting Is 
fenerally done only by those who have 
enough knowledge of minerals or of geology 
to judge what formations are likely to lead 
to gold-bearing veins 

‘Some of these formations do not contain 
the gold in a form that can be detected by 
is characteristic yellow color. The 
Feetor mut break’ up the ore by pounding 
It to powder in an iron mortar. Any” free 
fold can then be washed out by panning oF 
it can be picked up by amalgamation with 
mercury. The pasty amalgam is heated upon 
charcoal under the flame of a blowpipe, dis- 
tilling off the mercury and leaving ‘the ‘pure 
sold. This residue, mixed with borax, is then 
hreated by’ the blowpipe upon charcoal until 
2 yellow button is formed, 


'HE amateur prospector who goes out for 
this kind of ore needs enough apparatus 
perform simple tests for gold, Atypical 
inexpensive outhit comprises a spirit. lam, 
candle, blowpipe, magnet, bottle of hyd 
thloric acid, a quart lass jar, three test 
tubes with corks, two leet of glass tubing, 
copper wire, two’ square inches of tin plate, 
forceps, and test papers 

‘When a promising vein or ledze is located, 
the miner fr anxious to take samples to the 
ausayer. ‘These samples are taken clear across 
the vein, at intervals of five to ten feet, 20 
a to give a. representative value. for ‘the 
‘whole mine.” The rock is laid upon a clean 
canvas and broken up until no plece &s more 
than an inch in diameter, It is thoroughly 
mixed and piled up in 2 beap, which is then 
evenly divided into quarters. Opposite quar- 
ters are removed and thrown away or kept 
for another simple. This process is repeated 
until the desired quantity, usually three to 
five potinds, is left Tor the’ sample bas. Care 
is taken to keep all the dust apd dirt as well 
as the coarser oe 

Tin staking out his claim, the prospector 
wusually rales a Vocation post bearing the 
notice required by nw. This “document, 
rolled up and placed in a tin can at the 
hase of the monument to protect it. from 
the elements, contains the following, infor- 
mation: the ‘name of the claim, its locator, 
date of location, number of linear feet claimed 
flong the course of strike of the vein cach 
‘way from the point of discovery, with the 
‘width on each side of the center of the vein; 
‘ind finally, the information 2s to the loca 
tion and description of each corner, with the 
markings thereon. 
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Comb Earth for Priceless Plants 


fan have it green if you like, and eat it raw: 
Just Mike a pears or with cream and suzar. 
‘Meyer, in bis roamings about the Orient, 
became convinced that there were supcrioe 
Kinds of peaches in some of the hidden 
corners of China. But one of his most promis 
Ing finds, the Chinese wild peach, was not 
rowing in an Oriental wilderness, but in 
the German legation garden at Peking! Al- 
though the peach failed. to live up to ex 
pectations, it was an interesting find, 
“Meyer learned that the village of Fei in 
the province of Shantung was. Iamous for 
a Ney excolat and large peach. "He made 
up his. ind to get some of the peaches for 
Uncle’ Sam, but the natives said, “NO; 
‘iol vetoes Unenls by wey 0 copbea, 
Fei, it seems, had a peach monopoly, and 
was determined to keep it, Meyer was just 
tus determined to get some specimens. Finally, 
After unsuecesful attempts of vaious Kinds, 
hhe was offered a whole orchard of peaches 
by a Chinese farmer. Buying a large orchard 
In order to get afew trees seemed extravagant, 
‘but ik was the only way. When the trees 
from Mever's Chinese orchard were hrousht 
to the United States, they were. identided 
as some other variety, and not. the famous 
Fet peach trees after ail, Se, Uncle Sam still 
Ison the tral of the giant Chinese peach. 


HE Chinese or Siberian elm, a tree that 

‘ll grow inthe prairie revion of the 
nied. States. where. other shale ees are 
unknows, Ione of Meyer's important con 
Inbutions to American agriclture, Another 
tree that he found is the Chinese chest. 
Weis expected to become of great economic 
Importance because Its Hot erfously allectet 
hy’ the blight that tus killed s0 many thou- 
finds of American chestaut trees. 

“Meyer was a Tone worker, and early became 
conve tht the est ay eagle 
Strange land is on foot, Tm his travels over 
hint ‘he was attacked by robbers eaptared, 
thrown, ia jail subjected to. almost. every 
other hind of adventure, ‘ut to Meyer, such 
Adventures ‘were mere ieitating annoyances 
that interfered with bis work. 

"Aiter is death, some unlabeled sends feos 
fan unknown geass were foul in his baxease. 
‘These were planted, and the resulting gzass 
stew in long tuanérs with roots sprouting 
Go at every folnt. So" met did the place 
fesemble a centipede that. It was. named 
Feentipede geass” Twas found to ptosuce 
ces Ho. rarely that the best way of inteo- 
‘ducing it ina. new Tocation is to. plant 
‘hopped up Joints ‘The geass rows wel in 
fouthern Florida, and it has been intzoduced 
by David Fairchild, for many years head 

the Plant Tatroduction Division, to ‘Gl- 
Bala where IC ters, some day may 
caver that famous Foe 

alc fe inl a plan, hunter 
of ability abd accomplishments, Outstand- 
fig “amet his"searches are. the Armoar 
Expeditions, years of adventure iy plant 
capturing coniducted by him fn conjunction 
Wwith Allison V. Armour, who is noted for his 
xlensive seentibe travels and explorations 

Part of this work i earsied ost Icom the 
Ttowann, a, yacht. specially equipped boy 
Armour for the work of plant exploring. Tt 
fg'2 Moating laboratory, and was used by 
Fairchild ard hs asoeates'on the recent tsp 
to the Caribbean islands. Besides eases and 
other” equipment for” preserving collected 

cimens, the “yacht carries a supply. of 
plan fom the United Sats whieh ae sven 

exchange for Toren types 

Ensland, France, Switzerland, Spain, Mo- 
spceo, Altria, the Canary Tsinds, Ceylon, 
Scmatra, Java, French Guinea, the’ Liberian 
Republic—these are some of the places tat 
Dr, Fairehikt and his party have visited. 
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Tables of America may in a few years 
have aude to their delicacies 2 tropical (ru 
of great, promise, the mangosteen, Dr. Fair- 
child believes. He comsiders Uhis'the ‘quccn 
fof tropical fruits. He first encountered. the 
‘mangosteen in Java in 1895, and since then 
hhas tried, with considerable dificulty, to im- 
troduce it into Florida and tropical and semi- 
Uropical possesions of the United, States 

Tn recent Years mangosteen orchards have 
been esta with considerable dificulty 
in Honduras and in Panama, so that before 
many years Dr, Fairchild’ dream of a mango- 
Steen-cating America may be realized. 

“The never-envling search for wheat that 
will “resist diease oF grow under severe 
‘weather conditions, or produce better bread, 
or offer some other advantage, occupies atch 
of the time of the plant hunters. 

illions of acres im the great wheat fckds 
of the United States are planted with grain 
that,'a little more than thirty years ago, was 
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a Russian immigrant. Mark Carleton, a plant 
hunter, went to dreary resions beyond the 
Ural mountains looking for wheat that would 
make happier the lives of farmers in Kans 
fand Minnesota and other wheat states He 
brought back seed of the now | famous 
Kharkof, a red wheat that mods its bearded 
hheads over more than 2,000,000 acres of the 
Middle West; and of the Spring ‘Kubanks 
that is grown even more extensively 

‘At about the same time that Kharkof wheat 
yas paying ils first visit to America, Sample 

wm the Crimea in Russa, came 
‘across the Alantic. For a long time it lost 
itself among the millions of other seeds that 
fs throush the Plant Introduction Division. 
nally, somcone sent a few grains to the 
Kansas Agricultural Experiment Station. The 
wheat experts there went to work on i and 
produced a promising variety that they named! 
Exanred.” Today. this high-yielding, rust- 
resisting red Winter wheat covers more than 
4,000,000 acres each year. 

Because of its importance and the de- 
mand for varieties to expand its culture 
fa other varying climatic section, W. J. 
Morse, soy bean specialist of the Department 
of Agriculture, was sent to the Onent with 
P. H. Dorsett for a thoroush search for new 
soy, bean varieties. They returned in the 
Spring of 1031 after almost three years ex- 
ploration in Japan, China, Manchuria and 
Korea. In addition’ to varieties and cultural 
methods, they gave special attention to by 
Products of which there are couatless rum- 


bers, as, in the Orient, the soy bean is pei 
marily wed for human food. 

(OF more than 600 alialfas that have entered 
this country, several have became important, 
‘The Hairy Peravian alfalfa, that frst made 
iis appearance as foreign plant sample No, 
3975, in 1890, has become: popular in parts 
‘of Arizona, in the interior ‘valleys of Calle 

‘and in New Mexico and. southern 
Texas, “Among the types included in the 
‘very iimportant variegated group are valuable 
hhardy" Introductions. such” as. Cassock ant 
Tadak, 

Sudan grass halls from Afvien, and first 

ost over= 


drought and will therefore grow successfully 
in the dry areas of the Southwest. Its yearly 
Value i Inthe neighborbood oi 810.0000, 

‘tis dificult ¢o say which of the plant m= 
migrants bas enjoyed the greatest success, 
‘The amount grown oF the annual valve can= 
not be used as a final gage. But no picture 
ff plant hunting should be’ palated. without 
pissing cotton Un a prominent places Fran 

sgypt and Mexico have come some of the 
fost succesaful cottons, Acala, found Jn the 
southern part of Mexico nearly’ 25 years azo, 
frows to. the tune of '$80,000000 In the 
Imperial Valley of California, and in ad- 
jncent districts. Egyptian cottons have con- 


{nihated many rails of dollar to the weal 

fof Arizona during the past decack 
‘Commercially 

in the United Su 


the avocado was unknown 
‘a. few years azo, 

ve Mavor fs winnit 
HW came to the 
United States as 4 modest frult from tropical 
and semictropleat tegions of the American 
ati rae 

Four plant explorers went during the past 
year to Mesica ta look for wild potatoes, 
Two are going to South America this year, 
If you were to see one of the most promising 
potato ‘aricties, you would wonder what 
farthly benefit it could give to. America 
ranedens, Potatoes hardly ‘larger than. peas! 

ut ik is not the size that ts important; it 
is the residance to potato diseaves and to 
freezing. Ry crossing thee midget. potatoes 
with those of larger size, growers hope to 
produce a plant that retains the best chars 
acteristics ofall its parents, one that produces 
ood-sized tubers in spite of the frost and 
‘eave that it may encounter, 


UCH of the work of the Divison of 

Foreign Plant Introcivetion ie done in 
connection with requests. from the research 
workers of federal and state stations, from 
botanic cardens, arbereta and other inst 
tions whose various projects require plant 
material from foreign sources, 

‘Then, hand in hand with the search for 
entirely’ new wonders of the plant: world, 
foes the never ceasing work af increasing 
the usefulness of the immigrants that already 
hhave been naturalized. Mostly this is in the 
direction of greater resistance to disease and 
to other natural enemies such a5 cold or 
drought, Fortunately, now and then an ex- 
lore ‘sures! aceis'a pnt thats 
ome particular insect of mold, or freesing 
or dry weather. ‘The explorer éaptures that 
plant, and later turns it aver to his friend the 
Treeding expert, who. tries to impart. the 
plant's unusual ability to domesticated plants 
that are weak im that paruewlar respect, 

“The next time you visit a botanical garden 
for a commercial plant mursery, you will fad 
it interesting to inquire about the ancestry: 
‘of the numerous plants that vou meet, You 
‘will he surprised to find that your favorite 
rose or Hl or fruit originally lived in some 
distant land, and for that reason it may be 
even more of a favorite than before, 
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Climb down inside your Engine 
SEE the difference Lithyl makes 


PRUE true story of gasoline has always 
been hidden behind the steel walls of 
your engine. Squeezed by flying pistons, 
trapped by clicking valves, caught in ter: 
rific heat—there’s where gasoline shows 
its true colo 
But what happens is no longer a secret. 
Detroit engineers put a quartz window in 
the top of an engine and took high speed 
combustion of 
SEE the differ 


photograph: 


motor fue 
ence Ethyl makes, 
Look at t 


ordinary gasoline is wasting power in a vio- 


jctures below. On the left, 


lent explosion, Its furious energy hammers 


against the cylinder walls, eausing harm- 
ful knock, overheating, and engine wear- 
and-tear. 

On the right, you see how Ethyl Gasoline 
delivers power smoothly, driving your car 
with an even stride—you see why it de- 


livers more power andleaves /ess waste heat, 


Now fee! the difference Ethyl makes. 
Stop at an Ethyl pump, fill up with the 


new, higher standard quality Ethyl Gaso- 


line, instead of irritable power that 
you're almost afraid to use, Ethyl will 
give you the thrill of flowing, steam-pres 
sure smoothness—plenty of pawer when 


you need it and freedom 


from harmful. knock 
Ethyl Gasoline Cor 
poration, New York. 
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4y ETHYL GASOLINE 


Slow-motion movies of the actual combustion 
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ED OR TOASTE 


Switeh to Camels 


then leave them—if you can 


F YOU want to difference be- 
tween a truly fresh cigarette and one 
that is parched or toasted, light a Camel. 


‘As you draw in that cool, fragrant smoke 
notice how smooth and friendly it is to 
your throat. Not a hint of sting or bite, 
Not a trace of burn. 


‘That is because Camels are blended from 
choice Turkish and mild, sun-ripened 
Domestic tobaccos, and are made with 
just the right amount of natural mois- 
ture and kept that way until delivered to 


the smoker by the Camel Humidor Pack. 
Camels are never parched or toasted. 


That's why Camels bring you so much 
unalloyed enjoyment. That's why they 
are so much milder; why they leave n0 
cigaretty after-taste. 


If you haven't tried Camels lately, get a 
package today and see for yourself what 
you are missing. 


itch over to Camels. Then leave them 
—if you can, 


R. J. REYNOLDS TOBACCO COMPANY, Winston-Salem, N. 
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